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PREFACE. 



in that field of research. 

' Thebulkof the tables, as well as of the letter- press, is devoted to a detailed exhibition of the 
de cursusonl*2 Chronology, solar, lunar and planetary, with eclipses, week-days, Enghsh ca endar 
n^onth a d dates, Mka and — , and mean places of the Sun and major planets from b. c j L to 

Tt Tim The portion of the work, called Table X, will, it is -hoped, supply a long-felt wan among 
Epig Z -ts andArch,ologists,o fl ici,l as well as non-official, in India, inasmuc as 
to verify on the spot and in less than a minute in any case, the exact English eqmvalent of any ndian date 
occ"l g Tn any inscription as well as to test its genuineness. The instructs set opposrte the Eye- 
S Z the end of the book are alone sufficient for any person, however previously unacquamted w.th 
the subject, to calculate quite accurately the ending moment of a tithi or mkshalra. 

The work is intended, however, for the use of a much wuler public than the scientific few who 
are interested in Indian chronological research. The same princes, whereby we are enabled to re-call 
Lo the lkht of history the mscriptions that are being unearthed at the rate ol a thousand every year by 
the various Indian Epigraplncal departments, continue to guide the religious observances and cml usages 
of millions of people in India at the present day, and no one interested in the social and rehgjous life of 
this vast continent can fail to take at least some slight account of a system, so anaent and so thoroughly 
ingrained in the habits of the people. The Indian calendar is generally considered either too abstruse for 
popular, or too inaccurate for scientific, exposition, but neither of these objections is more than a 
fallacy ' A good deal has been done in the past to put Indian chronology on its proper footing, namely, as 
the faithful handmaid of Indian history, and there is no reason why the torch so worthily carried in their 
day by the late Professor Kielhorn, the present Dr. Fleet and other workers in the field, should not 
be kept bright and burning in the hands of their successors, provided they are equipped with the neces- 
sary knowledge of data and principles. 

Lastly, there is hardly any person, holding a position of consequence, public or private, in India , 
who is not occasionally confronted with the citation of an Indian date. To Magistrates, Judges, Lawyers, 
Missionaries, Business Men of every description, as well as to Historians, it is of interest to know the 
meaning of chronological terms in daily use among the people, although all may not, equally wim the 
epigraphist and the archaeologist, feel inclined to enter upon a regular study of Indian chronology. 
To those with scanty leisure, Tables XII and XVI II, forming a luni-solar and planetary Ephemeris for 
the 80 years a.d. 1840 to a.d. 19*20, together with the simple instructions as to their use, contained in the 
Second and Fourth Parts of the book headed " Use of. the Tables " and " Planetary Chronology " as well 
as in the Eye- Table, will be found no less handy than serviceable. The publications ordinarily known 
by the name oijantri are unscientific, and few of them are up to date, whereas the ephemeris portion of 
the present work will enable any one to understand and decide, with reference to first principles, any 
question of current Indian chronology for seventy years past and some ten years to come. A table (XVj 
has also been inserted to link- together the Indian and Muhammadan calendars. 



Autonomy 
Madras), etc 



* " Tithi- Nalenhatras and other Indian data B£. 1 to A.D. 2000 " (Indian lieoicm for May 1910) ; " Indian 
and Chnmlogy with a Orit-ieitm on Indian Attrology " (Advt, page of the Journal of the South Indian Attoototim, 



(ii) <j 

, . . ' j 

The book necessarily contains a vast amount of figures and tables, but the perusal of no part of j 
it will requisition a greater knowledge of mathematics than is implied in the four simple rules of j 
Arithmetic. Decimals ha ^e been used freely in order to ensure accuracy, but not only have tables where- \ 
by the decimal parts of a day, degree, etc., can be converted into gkatikas, palas, hburs, minutes and 
seconds, been freely inserted, but the more important tables for the calculation of anomalies and equations 
for tithis and nakshatras (Table IX) and the Nakshatra Table itself (Table XI) have been twice given, 
once in the form of decimals and again as days, ghatikas and palas. 

It was originally intended to limit this compilation to solar and lunar chronology, but the fre- 
quent occurrence, in chronological records, in Indian literature as well as in daily Indian life, of allusions to 
the mean or actual places of planets, induced the writer to add a considerable number of tables on this in- 
teresting, though somewhat difficult, subject. The tables of anomalies and equations, used for planets, are 
based mainly on those of Vavilala Kuchinna, as reproduced in - Warren's Kula Sankalita. The computation 
of the geocentric longitudes of planets for the years a.d. 1840 to a.d. 1920, contained in Table XVIII, 
entailed an enormous number of detailed calculations, but the results will, it is hoped, be found sufficiently 
accurate for practical purposes. By " practical purposes " the author means solely the purposes of Indian 
chronology, and.he wishes it to be distinctly understood that he does not believe in astrology my more than 
in the need for, or efficacy of, the fasts, festivals and donations mentioned in Chapter XVI, " Notes on tithis 
in relation to festivals", which find a place in this book, merely and solely because of the frequent 
references in inscriptions to Hindu fasts and feasts. 

In conclusion, the author wishes to state that, while he has spared no pains to acquaint himself 
with the works of previous writers on the subject, he has endeavoured to work out details upon his own 
method which is explained in Part III — " Construction of Tables To one honoured name in the 
field of Indian astronomy and chronology, that of Professor Hermann Jaoobi, he wishes, though 
an utter stranger, to express special indebtedness, since to him the author owes his first knowledge of 
the subject as well as numerous illustrations serving to test the correctness of his method. 

Lastly, he must tharik the Premier Press, of Messrs. Hoe & Co., for the skill with which they 
have executed a work, which, though packed with figures, has been reproduced with a high degree of 
neatness consistently with economy. The author would have been glad to have inserted the proper dia/ 
critical marks throughout the text,but this would have entailed further delay in publishing a work, which, 
in the end&vour to make it accurate and reliable in more important respects, has already been kept 
too long in the press. Such marks have, therefore, been sparingly used, except in the Index, which 
gives the proper marks for every Sanskrit word occurring in the text, and to which reference should be ' 
made in case of doubt. The Index also explains the meaning of term& not occurring in the text, such as 
Dakshinayam, Uttarayana, Aparapaksha, etc, 

Madkas, Y 

\ L.D.S. 
25th March 1911. J 
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ADDENDA. 
Section 6 of Text and TABLE VI. 

Surya Siddhanta Constants for Centuries from Kaliyuga 
to 3101 K.Y. (B.C 3102 to B.C. 1.) 



Commence- 
ment of 
Solar Year. 

Month Frae- 
and tion of 
date. day. 



<e c ii 



5 55 



=9 

1 



Coinnience- 

nieut of f 
Solar Year. 

Month Frao- 
and tion of 
date. day. 



3102 B C 





151 


3101 


1 


15F 


3001 


101 


16F 


2001 


201 


m 


2801 


HOI 


18F 


2701 


401 


19F 


2601 


501 


20F 


2601 


601 


21F 


2401 


701 


2 IF 


2301 


801 


22F 


2201 


901 


23F 


2101 


1001 


24F 


2001 


1101 


25F 


1001 


1201 


26F 


1801 


1301 


.aw 


1701 


1401 


28F 


1601 


1501 


a«F 



•57924 


2*17013 


4-71797 


1601 B.C. 


* 1601 


29F 


•*4837 


17-13408 


20*26802 


S3S00 


20-80902 


11-76692 


1401 


1Y01 


1M 


•72402 


20-59672 


8-74421 


-71365 


2427066 


0-24311 


1301 


1801 


2M 


■59967 


24-05736 


24-77498 


■58930 


2773230 


16*27388 


1201 


1901 


3M 


47532 


27-51900 


13-25117 


•46494 


1-60336 


4-75007 












1-72736 






1101 


2001 


4M 


•35097 


1*45005 


•34059 


5 12499 


20*78084 


1001 


2101 


5M 


•22662 


4*91169 


1*75813 


•21624 


8*58663 


9*25703 


901 


2201 


6M 


•10226 


8-37898 


6*23432 


•09189 


12-04827 


25-28780 


801 


2301 


6M 


-97791 


11-83557 


22*26509 


■96754 


15*50991 


13-76399 












10*74128 






701 


2401 


7M 


-S5866 


15-29721 


*4319 


18-97155 


2-24018 


601 


25*01 


m 


■72921 


18-75886 


26*7*7205 


•71883 


2243319 


18-27095 


501 


2601 




■004 M 


22*22049 


15-24824 


•5944* 


25S9483 


6-74714 


401 


2701 


10M 


•48051 


25-68 218 


3-72443 


■47013 


29*36647 


22-77791 












19*75520 




301 


2*01 


I1M 


36615 


29*14377 


•34578 


3-28752 


U-25410 


201 


2901 


12M 


23180 


3*07482 


8-23139 


•22143 


674916 


27-28487 


101 


3001 


1HM 


10745 


0-53646 


24-26218 


•09708 


10*21080 


15-76106 


1 


3101 


13M 


•98310 


9*99810 


12*73835 


•97273 


13-67244 


4-23725 















iV/i,— Odd years in centuries 15*0. should be converted into positive years before using Table Vll. bee instructions 
in A\B. to Table XXII. 

It will be Been that the Solar Year K.Y. commenced on Feb. 15-57921. If k. this be added the Sodhya of 
2-1707 days we have, Feb, 15*5792+2-1707 = Feb. 17-75/ oi midnight be ween 17 th and 18th Feb. B.C. : a 02, which 
was the moment of commencement of the Era, Kaliyuga, according to fctarya fciddhanta. fee w foot-note on p. (3) ot 
the Text. ____ 

TABLE XVII. 

Mean Places of Major Plantts at Commencement of each Century from 
B.C. 1601 to B.C 1 (K.Y- 1601 to K Y. 3101 ) 



B.C: 1601 
1601 
1401 
1301 
1201 
1101 
1001 
901 
801 
701 
601 
601 
401 
301 
201 
101 



K.Y 



1501 
1601 
1701 
1801 
1901 
2001 
2101 
2201 
2301 
2401 
2501 
2601 
2701 
2801 
2901 
3001 
3101 



Mars. 

6*3122 
66-8392 
127-3662 
187*8932 
248*4202 
308*9472 
9*4742 
70-0012 
130*5282 
191 0552 
251-5822 
3121092 
12-6362 
73-1632 
133-6902 
194-2172 
254*7442 



Mercury- 

73*0963 
149*1143 
225*1323 
301*1503 

171683 

931863 
169-2048 
2452223 
321-2403 

37-2683 
1132763 
1*89*2948 
265*3123 
341*3303 

57*3483 
133-3663 
209*3843 



Jupiter. 



207- 
1-! 



2519 
•9965 
166-7411 
311-4857 
106-2303 
2609749 
55-7195 
210-4641 
5-2087 
159*9533 
314-6979 
109-4425 
264*1871 
58*9317 
213-6763 
8*4209, 
1631655 



Venus. 

359*5166 
198-5007 

37-4856 
236-4709 

754560 
274-4411 
113-4262 
312-4113 
161-3964 
350*3815 
189*3666 

28-3517 
227-3368 

66*3219 
265*3070 
104*2921 
303-27 72 



Saturn. 

320-0274 
101*9343 
243-8412 

25-7481 
167-6550 
309-5619 

91-4688 
233-3767 

15*2826 
157*1895 
2990964 

810033 
2229102 
4*8171 
146*7240 
288-6309 

70-5378 



EXPLANATION 

With the aid of these two tables it is possible to calculate solar dates; tithis and wiMrim fora^y date tetwwi 
licXa^ 1601 to B.C. 1. The places of planet s' nod ^s for any o"**" 

'^Si^OMa from the Jlaces givVn in Table XV 11 in the body of the book lor the oentuncn 1 B.C. U> A.D. 2C00. 



It was thought unnecessary to curry the record of the mean places oi planets further back than B.C. 1601, 
first hiwi^^^emelv doubtful whether planetary places were noted in. India even roughly beiore that UW ; .md 
e^ to as^in^^n places & «g,r date can ea* y .lo*o by n«gj 

in the above table the increase of mean sidereal longitude of any planet for 100, 200, 300 -etc., 5 ears, an* cu, met b 

this increase from the mean place for B.C. 1601. 

We will now present the reader with the working of two interesting problems in ^* l ^J^°*^ lw ™ 
taken tram Dr. Fleet's article - The day on which Buddha died" in the Journal of the tonjul A*«,tw frwtfy ioi 190J. 
I. The day on which Buddha died : — B.C. 483, Karttihi tiukla 8. 



Commencement First New Moon 
of Solar year, in Solar year. 



(Contents p. 4) 
(Table VII, p. 7) 



B.C. 501 March 
Add for 18 years. 



B.C. 488 



March 



960 
•66 

10-26 



2222 
10*66 

32-88 
29-53 

3*35 



Table VIII (Addition for Karttika Sukia 8 in a year in which 
some previous month was adkiha * is the same ah that for Sukla 8 
of ihe next month Margasira). 



Sun's Equation for 218 days (Eye-Table) - -lei 
Moon's Equation for 1-74 days (Bye-Table) - 15 

Sum --28 



2J4 69 
217-91 



Add commencement of Solar year 



Moon's Ahom. at 
commence- 
ment of 
Solar Year. 

15- 2,0 * 

16- 66 



(Syn. Mon.) 



•28 



217-66 
... .March 10'26 

,.' 227-92 



81-91 

27-55 (1 Anom. month) 

436 
3-35 

7-71 (Moon's Anomaly 
at First New- 
moon in Solar 
yeai B.C. 483.) 



21-71 



29-42 

27*55 (1 Aiiorn. mouth) 
1-87 

-•18 (Sun's Equation) 
1-74 



By Table VIII (p, 11) : 227 Mays i rom 1 March- 13 Oct., and*92 <lay — (iiy Kye-Tabio) 22 hours. 
/.On Dr. Fleet's hypothesis, - the tithi on which Buddha died en<le<l on 13 Oct. B. C. 4*3, at 2'2 hrs. after 
Sunrise —(according- to our reckoning) 4 a.m. on 14th Oct. 
11. JfrprM the day of ths Summer Sohtu* in the year 1W. #S % (i.e., the commencement of the Buddhist wua in that 

year>) The Summer Solstice happens when the sun is at 90- Tropical Longitude. Table XVU-A. gives the Sun's sidere.i 
longitude for every complete day of the Solar year, while the table in Sec 284, p. (103) of the text gWes us the difference 
between Indian sidereal and true tropical longitude for van on* epoch, A. IX which we can apply, with sign re.erseu. to 
epochs B.C. Oui epoch B.C. 483 preceded A. \). 520 by .just 1003 years. 

For 1000 years the movement of the procession is (by the Tabic in Sec. 28 1) Wo degrees. 

... 90- Tropical longitude in B.C. 488 corresponded 'to 90^1^-106-5- Sidereal longitude. 

By Table -XV II - A, after 111 day* complete, Sun's sidereal longitude is 107-26" - 1-10°— 106-16 J . Foi th« 

balance -34 of a degree (106 o°-l 06'16*-34") wo may add (by Table XVII - C) -33 of a day. 
... In B.C.483 ike sun attained 90° Tropical or 106-5 w Sidereal longitude at 111-33 days of the Solar year. 
'Since the year commenced oil Mai ch 10*26, we have, as the day of the Summer Solstice, March 10-26 + 111* 33-^ 
March 121-59— (by Table VIII) 29th June. This agrees with Prof. Jaoobi's calculation, cited by 
Dr. Fleet loo. tit. 

* The first New-moon in Solar year B.C. 483 beiii^ at 3; 35 days, we learn from Table II, p. 2, that this was a year 
in which either Jveshtha or Aahadha was AdhiM. In fact Jyeshtha was Adhika. 



TABLE XI— B. Shortest Interval in Days, Ghatikas and Palas 

NAKSHATRAS 



u 

4) 

o 



Names of Nakshatras. 



27 Kevati 

1 Asvini 

2 Bharani 

3 Krittika (Tamil Kirutugai) ... 

4 Kohini 

5 Mirgasira (Tamil Mlrugasiram) 

6 Artlra (Tamil Arudra or Tiruvadirai) ... 

7 Punarvasu 

8 Pushy a (Tamil Pusain) 

9 Aslesha (Tamil Ayilyain) 

1 Maglia (Tamil Magh am ) 

11 Purva Phalguni (Tamil Puram) 

12 Uttara Phalguni (Tamil Uttiraui). 

13 Hasta (Tamil Hastam) 

14 Cbitra (Tamil Chittirai) 
l6Svati 

16 Visakha (Tamil Visakam) 

17 Anuradha (Tamil Anusharn) 

18 Jyeshta {Tamil Kettai) ... ... 

19 Mula (Tamil Mulam) 

20 Pui'va Ashadha (Tamil Puradam) 

21 Uttara Ashadha (Tamil UUiradam) ... 

22 Sravana (Tamil Tiruvonam) 

23 Sravislrta or Danishta (Tamil Avittam) 

24 Satabhisaj or Sataraka (Tamil Sadayain) 

25 Purya Bhadiapada (Tamil Purattadi) 

26 Uttara Bhadiapada (Tamil Uttirattadi) 

27 Revati 



u 

<D 


( )r< liruLrilv 


u 


Ordinarily § 


( )nli W'A v II v 


h 

Q 


Ordinarily g 


Ordinarily 






■3 




tS 








•d 




U 

o 


Vaisakri a. 


u 
O 


Jycshtha 


u 

r\ 
yj 


AkI liullitt 





Sravana 


Q 
w 


13hadrapada 




I 




II 




in 




IV 




V 




d. g. p. 




d. ir. D 

\X. i>. 




d. g. p. 




d. v. 

^* fe* Jr* 




d. g. p. 


3 


69 21 


6 


48 15 


7 


37 9 


9 


26 2 


11 


14 56 


4 


2 1 


6 


1 48 58 


8 


1 37 51 


10 


1 26 45 


12 


1 15 39 


5 


3 17 


7 


2 49 41 


9 


2 38 34 


11 


2 27 28 


13 


2 16 22 


6 


4 1 30 


8 


3 50 24 


10 


3 39 17 


12 


3 28 11 


14 


- 3 17 5 


7 


6 2 13 


9 


4 51 7 


11 


4 40 


13 


4 28 54 


15 


4 17 48 


8 


. 6 2 50 


10 


5 51 50 


12 


5 40 in 


14 


5 29 37 


16 


5 18 31 


9 


7 3 39 


11 


6 £2 3o 


13 


6 41 26 


15 


6 30 20 


17 


6 19 14 


10 


8 4 22 


12 


7 53 16 


14 


7 42 9 


16 


7 31 3 


18 


7 19 57 


11 


9 5 1 


13 


■S 53 59 


15 




a rr 
1 1 


8 31 46 


19 




12 


10 5 17 


14 


9 54 42 


16 


9 43 36 


18 


9 32 29 


20 


9 21 23 


13 


11 6 30 


15 


10 55 25 


17 


10 44 18 


19 


10 33 12 


21 


10 22 6 


14 


12 7 13 


16 


11 56 8 


18 


11 45 1 


20 


11 33 56 


22 


11 22 49 


15 


13 7 56 


17 


12 56 51 


19 


12 45 44 


21 


12 34 38 


23 


12 23 82 


16 


14 8 39 


18 


13 57 34 




13 46 27 


22 


13 35 21 


24 


13 24 14 


17 


15 9 22 


19 


14 58 17 


21 


14 47 10 


23 


14 36 4 


25 


14 24 58 


18 


16 10 5 


20 


15 59 


22 


15 47 53 


24 


15 36 47 


26 


15 26 41 


19 


17 10 47 


21 


16 59 43 


23 


16 48 36 


25 


16 37 30 


27 


16 26 24 


20 


18 11 30 


22 


18 26 


24 


17 49 19 


26 


17 30 13 


1 


17 27 7 


21 


19 12 13 


23 


19 1 9 


25 


18 60 2 


27 


18 38 56 


2 


18 27 50 


22 


20 12 56 


24 


20 1 62 


26 


19 50 45 


1 


19 39 39 


3 


19 28 33 


23 


21 13 39 


25 


21 2 :)5 


27 


20 51 28 


2 


20 40 22 


4 


20 29 16 


24 


22 14 22 


26 


22 3 18 


1 


21 52 11 


3 


21 41 5 


5 


21 29 59 


25 


23 15 5 


27 


23 4 1 


2 


22 52 54 


4 


22 41 48 


6 


22 30 42 


26 


24 15 48 


1 


24 4 44 


3 


23 53 37 


5 


23 42 31 


7 


23 31 25 


27 


25 16 3C 


2 


26 5 27 


4 


24 54 20 


6 


24 43 14 


8 


24 32 8 


1 


26 17 14 


3 


26 6 10 


5 


26 55 3 


7 


25 43 57 


9 


25 32 51 


2 


27 17 57 


4 


27 6 63 


6 


26 55 46 


8 


26 44 40 


10 


26 33 34 


3 


28 18 40 


5 


28 7 36 


7 


27 56 29 


9 


27 45 23 


11 


27 34 17 


4 


29 19 23 


6 


29 8 19 


8 


28 67 12 


10 


26 46 6 


12 


28 35 



Names of Yogas. 



YOGAS* 



27 Vaidhriti 

1 yishkamba 

2 Priti 

3 Ayushmat 

4 Saubhagya 

5 Sobhana 

6 Atiganda 

7 Sukarman 

8 Dhriti 

9 Sula 

10 Ganda 

11 Vriddhi 

12 Dhruva 

13 Vyaghata 

14 Harshana 

15 Vajra 

16 Siddhi 

17 Vyatipata 

18 Variyas 

19 Parigha 

20 Siva 

21 Siddha 

22 Sadhya 

23 Subha 

24 Sukla 

25 Brahman 

26 lodra 

27 Vaidhriti 



5 


63 67 


9 


33 17 


13 


12 37 


18 


48 26 


22 


27 46 


6 


1 50 26 


10 


1 29 46 


14 


19 6 


19 


1 44 56 


23 


1 24 16 


7 


2 46 55 


11 


2 26 16 


15 


2 5 35 


20 


2 41 25 


24 


2 20 45 


8 


3 43 25 


12 


3 22 45 


16 


3 2 5 


21 


3 37 54 


25 


3 17 15 


9 


4 39 54 


13 


4 19 14 


17 


3 58 34 


22 


4 34 21 


26 


4 13 44 


10 


5 36 23 


14 


5 15 43 


18 


4 55 4 


23 


5 30 63 


27 


5 10 14 


11 


6 32 53 


15 


6 12 13 


19 


5 51 33 


24 


6 27 23 


1 


6 6 43 


12 


7 29 22 


16 


7 8 42 


20 


6 48 2 


25 


7 23 62 


2 


7 3 13 


13 


8 26 61 


17 


8 5 12 


21 


7 44 32 


26 


8 20 21 


3 


7 59 41 


14 


9 22 21 


18 


9 1 41 


22 


8 41 1 


27 


9 16 50 


4 


8 56 12 


15 


10 18 50 


19 


9 58 10 


23 


9 37 31 


1 


10 13 20 


5 


9 52 40 


16 


11 15 20 


20 


10 54 40 


24 


10 34 


2 


11 9 49 


6 


10 49 10 


17 


12 11 49 


21 


11 51 9 


25 


11 30 29 


3 


12 6 19 


7 


11 45 39 


18 


13 8 18 


22 


12 47 38 


26 


12 26 58 


4 


13 2 48 


8 


12 42 9 


19 


14 4 48 


23 


13 44 « 


27 


13 23 28 


5 


13 59 1/ 


9 


13 38 38 


20 


15 1 17 


24 


14 40 36 


1 


14 19 57 


6 


14 55 47 


10 


14 35 8 


21 


15 57 46 


25 


15 37 6 


2 


15 16 27 


7 


15 52 16 


11 


15 31 36 


22 
23 


16 54 16 


26 


16 33 36 


3 


.16 12 56 


8 


16 48 46 


12 


16 28 7 


17 50 45 


27 


17 30 5 


4 


17 9 25 


9 


17 45 16 


13 


17 24 35 


24 


18 47 15 


1 


18 26 34 


5 


18 5 55 


10 


18 41 44 


14 


18 21 5 


25 


19 43 44 


2 


19 23 4 


6 


19 2 24 


11 


19 38 13 


15 


19 17 34 


26 


20 40 13 


3 


20 19 33 


7 


19 58 53 


12 


20 34 43 


16 


20 14 4 


27 


21 36 43 


4 


21 16 3 


8 


20 55 22 


13 


21 31 12 


17 


21 10 32 


1 


22 33 12 


5 


22 12 31 


9 


21 51 52 


14 


22 27 42 


18 


22 7 3 


2 


23 29 41 


6 


23 9 1 


10 


22 48 21 


15 


23 24 11 


19 


23 3 31 


3 


24 26 H 


7 


24 5 30 


11 


23 44 51 


16 


24 20 40 


20 


24 2 


4 


25 22 40 


8 


25 2 


12 


24 41 20 


17 


25 17 10 


21 


24 56 30 


5 


26 19 9 


9 


26 58 29 


13 


25 37 50 


18 


26 13 39 


22 


25 52 59 


6 


27 16 89 


10 


26 64 59 


14 


26 34 19 


19 


27 10 8 


23 


26 49 29 


7 


28 12 8 


11 


27 61 28 


15 


27 30 48 


20 


28 6 38 


24 


27 45 58 


8 


29 8 37 


12 


28 47 68 


16 


28 27 18 


21 


29 3 7 


25 


28 42 27 




17 


29 23 47 











from New 



Moon to ending Moment of each Nakshatra and Yoga. 

NAKSHATRAS. 








Asvitia 



O 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



YI 

3 50 

4 33 

5 16 

5 59 

6 42 

7 25 

8 8 
8 51 

8 9 34 

9 10 16 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



Ordinarily 
Karttika 

YII 

d. g. p. 

53 26 

1 54 9 

2 54 52 

3 55 35 

4 56 18 

5 57 1 

6 57 44 

7 58 27 

8 59*10 

9 59 53 



Ordinarily 



8 

k Mar ga sir a 



CD 

u 
O 



23 10 10 59 


26 


U 


36 


24 11 11 42 


27 


12 


1 18 


25 12 12 25 


1 


13 


2 1 


26 13 13 8 


2 


14 


2 44 


27 14 13 51 


3 


15 


3 27 


1 15 14 34 


4 


16 


4 10 


2 16 15 16 


5 


17 


4 53 


3 17 15 59 


6 


18 


5 36 


4 18 16 42 


7 


19 


6 18 


5 19 17 25 


8 


20 


7 1 


6 20 18 8 


9 


21 


7 44 


7 21 18 51 


10 


22 


8 27 


8 22 19 34 


11 


23 


9 10 


9 23 20 16 


12 


24 


9 53 


10 24 20 59 


13 


25 10 36 


11 25 21 42 


14 


•io 


11 18 


12 26 22 25 


15 


27 12 1 


13 27 23 8 


16 


28 12 44 


14 28 23 51 


17 


29 13 27 


15 29 24 34 









18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 



YIII 

d. g. p. 

42 20 

1 43 3 

2 43 46 

3 44 29 

4 45 12 

5 45 54 

6 46 37 

7 47 20 
S 48 3 
9 48 46 

10 49 29 

11 50 12 

12 50 54 

13 51 37 

14 52 20 

15 53 3 

16 53 46 

17 54 29 

18 55 12 

19 55 54 

20 56 37 

21 57 20 

22 58 3 

23 58 46 

24 59 29 

26 12 

27 54 

28 1 37 

29 2 20 



20 
21 
22 
23 
24 
25 
26 
27 
1 
2 



Ordinarily 
Pausha 

IX 

d. g. p. 

31 14 

1 31 57 

2 32 40 

3 33 22 

4 34 5 

5 34 48 

6 35 31 

7 36 14 
« 37 57 
9 38 40 



3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 



26 
27 
1 
2 
3 
4 
5 
6 
7 
8 



7 6 

1 3 36 

2 5 

2 56 35 

3 53 4 

4 49 33 

5 46 3 

6 42 32 

7 39 1 

8 35 31 



9 9 32 

10 10 28 30 

11 11 24 59 

12 12 21 28 

13 13 17 58 

14 14 14 27 

15 15 10 57 

16 16 7 25 

17 17 3 55 

18 18 24 



19 18 

20 19 

21 20 

22 21 

23 22 

24 23 

25 24 

26 25 

27 26 

1 27 

2 28 

3 29 



56 54 
53 23 
49 53 
46 22 
42 51 
39 21 
35 50 
32 19 
28 48 
25 18 
21 47 
18 17 



4 


42 56 


8 


22 16 


5 


1 39 25 


9 


1 18 46 


6 


2 35 55 


10 


2 15 15 


7 


3 32 24 


11 


3 11 44 


8 


4 28 54 


12 


4 8 14 


9 


5 25 23 


13 


5 4 43 


10 


6 21 52 


14 


6 1 12 


11 


7 18 21 


15 


6 57 42 


12 


8 14 5L 


18 


7 54 11 


13 


9 11 20 


17 


8 50 40- 


14 


10 7 50 


18 


9 47 10 


15 


11 4 19 


19 


10 43 39 


16 


12 48 


20 


11 40 9 


17 


12 57 18 


21 


12 36 38 


18 


13 53 47 


22 


13 33 7 


19 


14 50 16 


23 


14 29 36 


20 


15 46 46 


24 


15 26 6 


21 


16 43 15 


25 


16 22 35 


22 


17 39 45 


26 


17 19 5 


23 


18 36 H 


27 


18 15 34 


24 


19 32 43 


1 


19 12 3 


25 


20 29 13 


2 


20 8 33 


26 


21 25 42 


3 


21 5 2 


27 


22 22 12 


4 


22 1 32 


1 


23 18 41 


5 


22 58 1 


2 


24 15 10 


6 


23 54 30 


3 


25 11 40 


7 


24 51 


4 


26 8 9 


8 


25 47 29 


5 


27 4 38 


9 


26 43 58 


6 


28 1 7 


10 


27 40 28 


7 


28 57 37 


11 


28 36 57 



% 


Ordinarily 


9 


Ordinarily 




Ord< 


Ma^ha 


Crd 


Phalguna 


* 

u 

Q 
w 




X 




XI 






d. g. p. 




d. g. p. 


27 


22 


20 8 


24 


9 1 


23 


1 20 50 


25 


1 9 44 


1 


24 


2 21 34 


26 


2 10 27 


2 


25 


3 22 16 


27 


3 11 10 


3 


26 


4 22 59 


1 


4 11 53 


4 


27 


■ 5 23 42 


2 


5 12 35 


5 


1 


6 24 25 


3 


6 13 19 


6 


2 


7 25 R 


4 


7 14 1 


7 


3 


8 25 50 


5 


8 14 44 


8 


4 


9 26 34 


6 


9 15 27 


9 



10 39 22 

11 40 5 

12 40 48 

13 41 31 

14 42 U 

15 42 57 

16 43 40 

17 44 22 

18 45 5 

19 45 48 

20 46 31 

21 47 14 

22 47 57 

23 48 40 

24 49 22 

25 50 5 

26 51) 48 

27 51 31 

28 52 14 



5 

6 

7 

8 

9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 



10 27 16 

11 27 59 

12 28 42 

13 28 25 

14 29 8 

15 29 50 

16 30 34 

17 31 16 

18 31 59 

19 32 42 

20 33 25 

21 34 8 

22 34 50 

23 35 34 

24 36 16 

25 36 59 

26 37 42 

27 38 25 

28 39 8 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



YOGAS. 

1 36 

58 6 



35 



1 54 
9. 51 

3 47 34 

4 44 3 

5 40 32 

6 37 2 

7 33 31 

8 30 1 



9 26 30 

10 22 59 

11 19 29 

12 15 58 

13 12 27 

14 8 57 

15 5 26 

16 1 55 

16 58 25 

17 54 54 

18 51 24 

19 47 53 

20 44 22 

21 40 51 

22 37 21 

23 33 50 

24 30 20 

25 26 49 

26 23 18 

27 19 48 

28 16 17 

29 12 47 



17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 



19 
20 

12 21 

13 22 

14 23 

15 24 

16 25 

17 26 

18 26 

19 27 

20 28 



10 16 10 

11 16 53 

12 17 35 

13 18 19 

14 19 1 

15 19 44 

16 20 27 

17 21 10 

18 22 53 

19 23 35 

20 24 19 

21 25 1 

22 25 44 

23 26 27 

24 27 10 

25 27 53 

26 28 35 

27 29 19 

28 30 1 

29 30 44 



37 26 

1 33 55 

2 30 24 

3 26 54 

4 23 23 

5 19 53 

6 16 22 

7 12 51 

8 9 21 

9 5 50 

10 2 20 

10 58 49 

11 55 18 

12 51 47 

13 48 17 

14 44 46 

15 41 16 

16 37 45 

17 34 14 

18 30 44 



21 
22 
23 
24 
25 
26 
27 
1 
2 
3 



16 46 

1 13 15 

2 9 45 

3 6 14 

4 2 43 

4 59 13 

5 55 42 

6 52 12 

7 48 41 

8 45 10 



27 13 
23 42 
20 12 
16 41 
13 10 
9 40 
6 9 
2 38 
59 8 
55 37 
52 7 



4 9 

5 10 

6 11 

7 12 

8 l» 

9 14 

10 15 

11 16 

12 17 

13 18 

14 19 

15 20 

16 20 

17 21 

18 22 

19 23 

20 24 

21 25 

22 26 



Ohaitra, 
when no 
Adhika 

Masa. 

XII 

d; g. p. 

58 38 

1 59 21 

3 3 

4 46 

5 1 29 
2 12 

2 55 

3 38 

4 21 

5 3 



Chaitra 
when there 



6 
7 

8 
9 

10 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
1 



11 
12 
13 
14 
15 
16 



5 46 

6 29 

7 12 

7 55 

8 38 

9 21 

17 10 3 

18 11 46 

19 12 29 

20 13 12 

21 13 55 

22 14 38 

23 15 21 

24 16 3 

25 16 46 

26 17 29 

27 18 12 

28 18 55 

29 19 38 



23 
24 



25 29 



41 39 
38 9 
34 3ft 
31 8 
27 37 
24 6 
20 36 
17 5 
13 35 
10 4 

6 33 
3 2 
59 32 
56 1 
52 31 
49 
45 29 
41 59 
38 28 
34 57 
31 27 
27 56 



q is Adlnka 
Masa. 




XIII 




<1. g. p. 


2 


47 31 


3 


1 48 14 


4 


2 48 57 


5 


3 49 40 


6 


4 50 23 


7 


5 51 6 


8 


6 51 49 


9 


7 52 32 


10 


8 53 14 


11 


9 £3 5" 


12 


10 54 40 


13 


11 55 23 


14 


12 56 6 


15 


13 5b 49 


16 


14 57 32 


17 


15 58 14 


18 


16 58 57 


19 


17 59 40 


20 


19 23 


21 


20 1 6 


22 


21 149 


23 


22 2 32 


24 


23 3 14 


25 


24 3 57 


26 


25 4 40 


27 


26 5 23 


1 


27 6 6 


2 


28 6 49 


3 


29 7 32 



26 


52 35 


3 


31 f5 


27 


1 49 5 


4 


1 28 25 


1 


2 45 34 


5 


2 24 54 


2 


3 42 3 


8 


3 21 24 


3 


4 38 33 


7 


4 17 53 


4 


5 35 2 


8 


5 U 22 


5 


6 31 32 


9 


6 10 52 


6 


7 28 1 


10 


7 7 21 


7 


8 24 f 


11 


8 3 50 


8 


9 20 58 


12 


9 20 


9 


10 17 29 


13 


9 56 49 


10 


11 13 57 


14 


10 53 18 


11 


12 10 28 


15 


11 49 48 


12 


13 6 56 


16 


12 46 17 


13 


14 3 27 


17 


13 42 47 


14 


14 59 55 


18 


14 39 16 


15 


15 56 25 


19 


15 35 45 


16 


16 52 53 


20 


16 32 15 


17 


17 49 24 


21 


17 28 44 


18 


18 45 52 


22 


18 25 13 


19 


19 42 23 


23 


19 21 43 


20 


20 38 51 


24 


20 18 12 


21 


2L 35 22 


25 


21 14 42 


22 


22 31 50 


26 


22 11 11 


23 


23 28 20 


27 


23 7 40 


24 


24 24 49 


1 


24 4 10 


25 


25 21 19 


2 


25 39 


26 


26 17 48 


3 


25 57 9 


27 


27 14 18 


4 


26 53 38 


1 


28 10 47 


5 


27 50 8 


2 


29 7 16 


6 


28 46 37 



8 



TABLE XI -C. Annual Correction (additive) for Nakshatras and Yogas A D 1840 A.D. 1920. 





Nakshatras. 




Yogas. 


Nakshatras. 


Yogas.- 


Nakshatras. 




Yogas. 


Nakshatras. 


Yogas. 


AD. 


>■ i . 


gh, 


]>• 


vl. 


gh. 


P- 






V- 


« ! . 


gh. 


P- 


A. MJ, < I. 


cr\\ 
gll. 


P* 


d. 


crli 
lil l. 


P- 


A. J-J. • I. 


gn. 


P- 


d. 




P* 


1840 


u 


•to 


22 


1 


10 


7 


a ocn 1 
l SOU l 


o\) 


10 


Z 


A 7 


O J 


a Qort n 


7 
< 


.50 









a onn n 


57 


33 




47 


g 


1841 


1 


2'.) 


15 


2 


46 


r, 


iOOl U 


6 


O / 


U 


1 _ 




looi u 






1 




1 1 


X JL 1 


46 
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50 
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25 
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24 


1858 





27 


16 





50 


46 


1876 1 


17 


11 


2 
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38 
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7 


5 


3 


56 


30 


1916 


44 


27 


1 


22 


45 


1857 


2 


16 


9 


o 


21 


44 


1877 2 
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3 


54 


35 


1897 


43 


26 


1 


20 


50 


1917 1 


33 


20 


2 


53 


42 


1858 


2 


5 


2 


3 


52 


41 


1878 1 


42 


24 


1 


18 


56 


1898 1 


32 


19 


2 


51 


48 
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9 


41 





18 


3 
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40 
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1 


16 


47 
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31 


18 


2 


40 
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8 
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16 


8 


1919 


58 


34 


1 


49 






EXPLANATION. 

In the A\./>. to S«:o. 263, ]>. (95) of the text additive tables for Nakshatras were promised with the lext edition. 
The convenience of having additive fornnihe for the cunent epoch A.D. 1840 to A.D. 1920 is so great that the necessary 
tables are presented to the reader in the al»>ve addenda as Tables XI— B. and XI— C. Examples will now be given, showing 
how these tables should be used. 

./. Required the ending mvu/Snt uf Nnksh'itm Knttika for the month of July 1910 (vide. p. 232 of Tables). 

{ 's Anoni. 

gh. p. 



(Table XII, p. 15) Jyeshiha New Moon. 

(Table XI- B. previous page) Shortest interval from Jyeshtha 

New Moon to No. 3 Krittika Nakshatra. 
Add Nakshatra correution for 1910 (XI— C. Supra.') 



d. gh. p. 

(Table IX-/, p. 23.) Nakshatra Efjn. for Anom. of 1 19 4.7 



d. 

June 7 39 7 

26 6 10 

16 14 

June 34 1 31 

- 6 20 



d. gh. p. 

2 30 40 



26 




6 10 

16 14 



28 53 4 

27 33 17 (1 Anom. Month.) 



June 33 55 11 



1 19 47 



Krittika Nakshatra ended on June 33, i.e., on 3 July 1910, at 55 ghatikas 11 palas after mean Lanka Sunrise. If 
we want local time, we should use Table XIII. 

II. Hfitivhed, the ending moment of Yoga Vyafiipata (No. 17) in July 1910. 



(Table XII, p. 151.) Ashadha New Moon. July 
(Table XI -B, previous page) Shortest mterval from Ashadha 

New Moon to No. 17 Vyatipata Yoga. 
(XI— C Supra) Add Yoga correction for A. D. 1910. " 

(Table IX-/. p. 20a) Sun's Yoga Eqn. for 89 d. 27 gh. -f 1 gh. 25 p. 
„ p. 20//. Moon's Yoga Eqn. for 8 d. 59 gh. 25 p. - 19 gh. 40 p. 



d. gh. p. 

7 10 57 

3 58 34 

30 13 

11 39 44 

- 18 15 



0's Anom. 
d. gh. p. 

H 58 29 

3 58 34 
30 13 



([ 's Anom. 
d. gh. p. 
4 29 13 



89 27 16 
(0's Yoga Eqn.) 



Sum - 18 gh. 15 p. 

July 11 21 29 

. No. 17 Yoga Vyatipata ended at 21 gh. 29 p. after mean Lanka Sunrise on 11 July 1910. 




8 59 25 



9 



Addendum. TABLES XI-D and XI-E. Shortest Interval in days and decimals of a, day 
from new moon to ending moment of each Nakshatra and each Yoga. 

EXPLANATION. 

Tables XI-D and XI-E, which are printed on the next two pages, are the additive tables promised in N.B. to 
k «A* n S?of «Le Text, One of the intervals in Table XI-D, as well as the result ol the application of Table XI-E 
b , m ^SlLfd moment of nevr moon in order to ascertain the ending moment of any «akt*<#<a or yoga though 

tXuet are as a whole, addhive, it should be remembered that in using Table XI-E, die correction corresponding to 
the »We8 f^ a ? a ^o^ u ^ tubt/ rM from the correction corresponding to the integral number of days 

the decimal poituinottneaigumeur.iiuu j where g)eat accuracy is not essential, it, is unnecessary to 

after which ^^^^J^^ZIm portion of the Argument. The argument for Table XI-E is always 
calculate the c «^° C ^ ^XUCYear. Wlln the First Moon is less than a day old in the Solar Year, 
the dav of to*»M^<^^g^? l9a (First New Moon in Solar Year, WMW5) the Nakshatra correction is 
&- Sm + -mi)^n and the Yoga correction is 4-11036 - C18641+.00076)=4-07319. 

EXAMPLES. 

The examples on the previous page will first be worked out with the aid of Tables XI-D and XI-E on the «t, 
two pages. ^ ^ ^ h ^ m(i}iifnf of KaM , m Kmtkafor the wonth vfJv'y 1910. (.** Tables, p. 232.) 

Month. Day. Fraction ' " 
of day. 

(TableX,p.l26)JyeshthaNewMoou,A.D.1910 ... June 7 -65* 



([ \s Anotn. 

da vs. 

0-535 
4- 1*976 



rrable-XI D, next page). Shortest interval from Jyeshtha 
( New Moon to AoS. Krittika Nakshatra 



Cl'able XI-E). The first New Moon in the Solar Year being, 
according to Table X, at 25-91 days, this is the argument 
terffixi-E (,ex\ page) The Nakshatra ^rrection 
for A.D. 1910-H is, therefore by lable Xl-fc, U <H 
wiwto *07= . ••• 

Table (IX-;). Nakshatra equation corresponding to 
<[ 's Anom. of 1-33 days 



+ 26 



•10 



4- 26- 10 



•27 



28-61 - 
- 27*55 (1 Anom. Month.) 

1-06 



+ '27 



June 



June 



34 



•02 
-•11 



1-33 



33 



♦91 



i.c, (by Bye-table) the Nakshatra Krittika in July 1910 ended on June 33, that is, on 3 July, at 55 ghatikas after 
mean sunrise. * 

ir-Keomrod the ending moment of Yoga Vyatipata (No. 17) m July 1910. (m Tables, p. 232.) 

* 0's Anom. ([ 's Anom. 



(Table X, p. 126.) Ashadha New Moon. A.D. 1910. 

(Table XI-D next page). Softest interval from Ashadha 
New Moon to No. 17 Vyatipata Yoga ... ... 

/mwp XT-E>> Applying, as before, the argument for 
( A D ^910-11?Z 25-91 to the Yoga collection 
table in XI-E, we have 0*63 mint* 13= ... 



Table IX-<0 : ©'* Yoga equation for 89d. 27 gh.= +H gh. 
Table iX-(i) : X 's Yoga equation for 8d. 59 gh - -19$ gft. 

-18fc gh. 



day* 
Jub; 7*18 



4- 3-98 



4- -50 



July 11-66 
= July 11, 39Jgh. 

-18igh. 



days. 
25-91 
4-59*06 

+ 3-98 



-f -50 

89-45 
or 

89d. 27gh. 



days. 
0-53 
4-3-95 

4- 3-98 



4- '50 

8-96 

or 

8 days 57J gh. 

+Ugh. [©'s 
yoga equation by 
Table lX-(i)] 



8 days, 59 gh. 



Ending moment of No. 17 Vyatipata Yoga, July 11, 2ljgh. after mean (Lanka) sunrise. 
K n T h p difference between this result and that arrived at on the last page is due to the fact that in the pre- 
sent worSng to£SS%lj two decimal places for mean ending moments and anomalies 

sent working ^ ^e ^ ^ ^ ^ ^ ^ ^ ^ Qr ^ ^ merely in the year , 



Addendum, 



Names of 
Nakshatras. 



27 Revati ... 

1 Asvini ... 

2 Bharani ... 

3 Krittika ... 
Rohini . . . 
Mirgasira 



4 
5 



6 Ardra 

7 Punarvasu 

8 Pushya ... 

9 Aslesha ... 

Magha ... 

11 Parva Phalguni ... 

12 Uttara Phalguni ... 

13 Hasta 

14 Gnitra 

15 Svati 

16 Visakka .... 

17 Annradha 

18 JyushtiUa ... 

19 Mula 

20 Parva Ashadha ... 

21 Uttara Ashadha ... 

22 Sravana ... 

23 Sravishta 

24 Satabhisaj 

25 Purva Bhadrapada . 
28 Uttara Bhadrapada. 
27 Revati ... ™ ... 
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TABLE XI — D, Shortest Interval in Days, from New-Moon to ending 

NAKSHATRAS. 

u Ordinarily u Ordinarily ^ Ordinarily u Ordinarily^, Ordinarily 
9 <D to <D m 



^ u lu .uui«r ft uuuuaiuY & viuiuamy ^ viu'uamj ^ vhumo.hj Ordinarily Ordinarily Ordinarily 

© « 9 © 0) 0) 8 J 

u Vaisakha h Jyeshtha U Ashadha U Sravana U Bhadrapada l! Asvina U Karttika T! Margasira 

O O O O O O Q ft & 



3 0-9892 



2- 0011 

3- 0130 



6 4*0219 

7 5-0368 

8 6-0188 

9 7-0607 

10 8-0726 

11 9-0845 

12 10-0964 



13 U' 

14 12 

15 13- 

16 14 

17 15 

18 16- 

19 17 

20 18- 

21 19- 

22 20- 

23 21* 

24 22* 

25 23- 

26 24- 

27 25- 

1 26- 

2 27' 

3 28- 

4 29- 



•1083 
1202 
1322 
1141 
1560 
1679 
1798 
1917 
2038 
2 in 6 

2275 
2394 
2513 
2632 
2751 
2870 
2990 
3109 
3228 



II 

0- 8041 

1- 8160 

2- 8279 

3- 3398 
9 4-8518 

10 5-8637 

6- 8756 

7- 8875 
13 8-8991 
-14 9-9113 



5 
6 
7 
8 



11 
12 



15 10*9232 

16 11-9352 

17 12-9*71 

18 13-9590 

19 14-9709 

20 15-9828 

21 16-9917 

22 18-0066 

23 19-0186 

24 20-0305 

25 21-0424 

26 22-0513 

27 23-0662 

1 24-0781 

2 25-0900 

3 26-1019 

4 27-1139 

5 28-1258 

6 29-1377 



III 

0- 6190 

1- 6309 
9 2-6428 

10 3-6548 

11 4-6567 

12 5-6786 

13 6-6905 

14 7-7024 

15 8-7143 

16 9-7262 



7 
8 



17 10-7382 

18 H-7501 

19 1 2 7620 

20 13-7739 

21 14-7858 

22 15-7977 

23 16 8096 

24 17-8216 

25 18-8335 

26 19-8454 



27 2*0 

1 21 

2 22' 

3 23 

4 24' 

5 25 

6 26- 

7 27- 

8 23- 



8573 

8692 

8S11 

8930 . 

9049 

9169 

9288 

9407 

9526 





IY 




Y 




YI 




YII 


YIII 


9 


0-4339 


11 


0*2488 


13 


0-0638 


16 


0-8906 18 


0-7055 


10 


1-4458 


12 


1-2608 


14 


1-0757 


17 


1-9025 19 


1-7174 


11 


2-4578 


13 


2-2727 


15 


2-0376 


18 


2-9144 20 


2-7293 


12 


3-4697 


14 


3-2846 


16 


3-0995 


19 


3-9263 21 


3 7412 


13 


4-4816 


15 


4-2965 


17 


4-1114 


20 


4-9382 22 


4-7532 


14 


5-4935 


16 


5-3084 


18 


5- 1233 


21 


5-9502 23 


5-7651 


15 


6-5054 


17 


6-3203 


19 


61352 


22 


6-9621 24 


6*7770 


16 


7-5173 


18 


7-3322 


20 


7-1472 


23 


7-9740 25 


7-7889 


17 


8*5292 


19 


8-3442 


21 


8-1591 


24 


8*9859 26 


8-8003 


18 


9-5412 


20 


9-3561 


22 


9-1710 


25 


9*99 78 27 


9*8127 


19 


10-5531 


21 


10 3680 


23 


10-1829 


23 


11-0097 1 


10*8246 


20 


11-5650 


22 


11-3799 


24 


11-1948 


27 


12-0216 2 


11*8366 


21 


12-5769 


23 


12-3918 


25 


12-2067 


1 


13*0336 3 


12-8485 


22 


13-5888 


24 


13-4037 


26 


13 2186 


2 


14-0455 4 


13*8604 


23 


14-6007 


25 


14-4156 


27 


14-2306 


3 


15*0574 5 


14-8723 


24 


15-6126 


26 


15-4276 


1 


15-2425 


4 


16-0693 6 


15*8842 


25 


16-6246 


27 


164395 


2 


16-2544 


5 


17-0812 7 


16*8961 


26 


17-6365 


1 


17-4514 


3 


17-2663 


6 


18-0931 8 


17-9080 


27 


18-6184 


2 


18-4633 


4 


18-2782 


7 


19*1050 9 


18-9199 


1 


19-6603 


3 


19-4752 


5 


19-2901 


8 


20- 1169 10 


19-9319 


2 


20-6722 


4 


20-4871 


6 


20-3020 


9 


21-1289 11 


209438 


3 


21-6841 


5 


21-4990 


7 


21-3139 


10 


22-1408 12 


21-9557 


4 


22-6960 


6 


22-5109 


8 


22-3259 


11 


23- 1527 13 


22-9676 


5 


23-7079 


7 


23-5229 


9 


23-3378 


12 


24-1646 14 


23-9795 


6 


24-7199 


8 


24-5348 


10 


24-3497 


13 


25- 1765 15 


24*9914 


7 


25-7318 


9 


25-546 r « 


11 


25-3616 


14 


26-1884 16 


26-0033 


8 


26-7437 


10 


26-5586 


12 


26-3735 


15 


27-2003 17 


27-0153 


9 


27-7556 


11 


27-5705 


13 


27-3854 


16 


28*2123 18 


28-0272 


10 


28-7675 


12 


28-5824 


14 


28-3973 


17 


29-2242 19 


29-0391 










15 


29-4093 









Names of Yogas. 

27 Vaidhriti ... 5 0-8992 9 0*5548 13 0-2104 

1 Vishkamba ... 6 1-8407 10 1-4963 14 1*1519 

2 Priti ... 7 2*7822 11 2*4378 15 2*0934 

3 Ayushmat ... 8 3*7237 12 3 3793 16 3 0349 

4 Saubhagya ... 9 4-6652 13 4*3208 17 3-9763 

5 Sobhana ... 10 5-6067 14 5-2622 18 4 9178 

6 Atiganda ... 11 6*5482 1 5 6-2037 1 9 5-8593 

7 Sukarrnaii ... 12 7*4896 1 6 7*1452 2 6*8003 

8 Dhriti ... 13 8-4311 17 8-0867 2 1 7*7423 

9 Sula ... 14 9-3726 18 90282 22 8-6338' 

10 Ganda ... 15 10-3141 19 9*9697 23 9*6253 

11 Vriddhi ... 16 11*2556 20 10*9112 24 10*5668 

12 Dhruva ... 17 12-1971 21 11-8527 25 11*5083 

13 Vyaghata ... 18 13*1386 22 12-7042 26 12-4498 

14 Harshana ... 19 14*0801 23 13*7357 27 13*3912 

15 Vajra ... 20 15 0216 24 14-6771 1 14 3327 

16 Siddhi ... 21 15*9630 25 15*6186 2 15*2742 

17 Vyatipata ... 22 16-9045 26 16-5601 3 16*2157 

18 Variyas ... 23 17*8460 2 7 17-5016 4 17 1572 

19 Parigha ..; 24 18-7875 1 18-4431 5 18-0987 

20 Siva ... 25 19-7290 2 19-3846 6 19*0402 

21 Siddha ... 26 20'6705 3 20-3261 7 19-9817 

22 Sadhya ... 27 21-6120 4 21*267 6 8 20 9232 

23 Subha ... 1 22*5535 5 22-2091 9 21-8647 

24 Sukla ... 2 23-4950 6 23 1506 10 22-8061 

25 Brahman ... 3 24*4365 7 24-0920 11 23- 7476 

26 Indra ... 4 25-3779 8 25-0335 12 24-6891 

27 Vaidhriti ... 5 26-3194 9 25-9750 1 3 25*6306 

6 27-2609 10 26-9165 14 26*5721 

7 28*2024 11 27-8580 15 27-5136 

8 29*1439 12 28*7995 16 28*4551 

17 29-3966 





YOGAS. 














18 


0-8075 


22 


04631 


26 


0*1187 


4 


0-7157 8 


0-3713 


19 


1-7490 


23 


1*4046 


27 


1-0601 


5 


1-6572 9 


1-3128 


20 


2-6905 


24 


2*3460 


1 


2-0016 


6 


2-5987 10 


2-2543 


21 


3-6319 


25 


3-2875 


2 


2*9431 


7 


3-5402 11 


3-1958 


22 


4*5734 


26 


4-2290 


3 


3*8846 


8 


4-4817 12 


4-1373 


23 


5-5149 


27 


5-1705 


4 


4*8261 


9 


5*4232 13 


5-0783 


24 


6*4564 


1 


6-1120 


5 


5-7676 


10 


6-3647 14 


6-0203 


25 


7-3979 


2 


7-0535 




6-7091 


11 


7-3062 15 


6*9618 


26 


8*3394 


3 


7-9950 


7 


7*6506 


12 


8-2477 16 


7*9032 


27 


9-2809 


4 


8-9365 


8 


8-5921 


13 


9-1891 17 


8-8447 


1 


1(5*2224 


5 


9*8780 


9 


9*5335 


14 


10-1306 18 


9-7862 


2 


11*1639 


6 


10-8195 


10 


10-4750 


15 


11*0721 19 


10*7277 


3 


121053 


7 


11-7609 


11 


1 1-4165 


16 


12 0136 20 


11*6692 


4 


13-0468 


8 


12-7024 


12 


12-3580 


17 


12-9551 21 


12-6107 


5 


13-9883 


9 


13-6439 


13 


13-2995 


18 


13-8966 22 


13*5522 


6 


14*9293 


10 


14*5854 


14 


14-2410 


19 


14-8381 23 


14*4937 


7 


15*8713 


11 


15*5269 


15 


15-1825 


20 


15*7796 24 


15*4.352 




16-8128 


12 


16-4684 


16 


16- 1240 


21 


16*7211 25 


163766 


9 


17-7543 


13 


17-4099 


17 


17-0655 


22 


17-6625 26 


17*3181 


10 


18-6958 


14 


18-3514 


18 


18-0070 


23 


18*6040 27 


18*2596 


11 


19*6373 


15 


19-2929 


19 


18-9484 


24 


19-5455 1 


19-2011 


12 


20-5788 


16 


20-2343 


20 


19-8899 


25 


20-4870 2 


20-1426 


13 


21*5202 


17 


21-1758 


21 


20-8314 


28 


21*4285 3 


21-0841 


14 


22-4617 


18 


23-1173 


22 


21*7729 


27 


22-3700 4 


22*0256 


15 


23*4032 


19 


23-0568 


23 


22*7144 


1 


23*3115 5 


22-9671 


16 


24-3447 


20 


24-0003 


24 


23-6559 


2 


24-2530 6 


23*9086 


17 


2^*2362 


21 


24-9418 


25 


24-5974 


3 


25*1945 7 


24-8501 


18 


26*2277 


22 


25-8833 


26 


25*5389 


4 


26-1360 8 


25-7915 


19 


27*1692 


23 


26-8248 


27 


26*4804 


5 


27-07 74 9 


26-7330 


20 


28*1107 


24 


27-7663 


1 


27-4219 


6 


28-0189 10 


27*6745 


21 


290522 


25 


28*7078 


2 


28-3633 


7 


28-9604 11 


28-6160 










3 


29-3048 









11 



Moment of each Nakshatra and Yoga 

NAKSHATRAS. 

L Ordinarily u Ordinarily ^ Ordinarily h 
• ® £ 

*P Pnntlm ^ Arn.«-rlm. t! Ph alarm a. e-. 



20 
21 
22 
23 
24 
25 
26 
27 
1 
2 



IX 

0- 5204: 

1- 5323 
25142 
3-5562 
4'5681 
5-5800 
6*5919 

7- 6038 

8- 6157 

9- 6276 



Clraitra, 
when no 
Adhika 
Masa. 



VVUCU 

is Adhika 
Masa. 



3 10-6396 

4 11-6515 

5 12-6634 

6 13-6753 

7 H-6872 

8 15-6991 

9 16-7110 

10 17-7230 

11 18-7349 

12 19-7468 



22 
23 
24 
25 
26 
27 
1 
2 
3 
4 



5 10' i 



X 




XI 




XII 




XIII 


0-3353 


24 


01502 


27 


0-9771 


2 


0-7920 


1-3472 


25 


1-1622 


1 


1-9890 


3 


1-8039 


2-3592 


26 


2-1741 


2 


3-0009 


4 


2-8158 


3-3711 


27 


3-1860 


3 


4-0128 


5 


3*8277 


4-3830 


1 


4-1979 


4 


5-0247 


6 


4-8396 


5-3949 


2 


5-2098 


5 


6*0366 


7 


5-8516 


6*4068 


3 


6*2217 


6 


7-0486 


8 


6-8635 


7-4187 


4 


7-2336 


7 


8-0605 


9 


7-8754 


8-4306 


5 


8-2456 


8 


9-0724 


10 


88873 


9-4426 


6 


9-2575 


9 


10-0843 


11 


9-8992 



6 11- 



12-; 
13^ 
14-^ 



4545 
4664 
4783 
■4902 
5021 

10 15-5140 

11 16-5260 

12 17-5379 

13 18-5498 

14 19-5617 



7 10- 

8 11' 

9 12 

10 13 

11 14' 

12 15 

13 16 

14 17 

15 18 

16 19 



2694 
2813 
2932 
3051 
3170 
3290 
3409 
3528 
3647 
'3766 



10 
11 
12 
13 
14 
15 
1C 
17 
18 
19 



11- 0962 

12- 1081 

13- 1200 

14- 1320 

15- 1439 

16- 1558 

17- 1677 
i.81796 
19-1915 
202034 



13 20*7587 


15 20-5736 


17 20 3885 


20 


212153 


22 


21-0303 


14 21-7706 


16 21-5855 


18. 21-1004 


21 


22-2273 


23 


22-0422 


15 22-7825 


17 22-5974 


19 22-4124 


22 


232392 


24 


23 0541 


16 23-7944 


18 23-6094 


20 23-4243 


23 


24-2511 


25 


24-0660 


17 24-8064 


19 


24-6213 


21 24-4362 


24 


25-2630 


26 


25*0779 


18 25-8183 


20 25-6332 


22 25-4481 


25 


26-2 749 


27 


26-0898 


19 26*8302 


21 


26-6451 


23 -26-4600 


26 


27*2868 


1 


27' 1017 


20 27-8421 


22 


27-6570 


24 27-4719 


27 


28-2987 


2 


28-1137 


21 28-8540 


23 


28-6689 


25 28-4838 


1 


293107 


3 


29-1256 








26 29-4957 
















YOGAS. 








12 0-0269 


17 


0-6240 


21 0-2796 


23 


0-8767 


3 


0-5323 


13 0-9684 


18 


1-5655 


22 12211 


27 


1-8182 


4 


1-4737 


14 1-1)099 


19 


2-5070 


23 2-1626 


1 


2-7596 


5 


2-4152 


15 2-8514 


20 


3-4485 


24 3-1041 


2 


3-7011 


6 


3-3567 


16 3-7929 


21 


4-3900 


25 4-0455 


3 


4-6426 


7 


4-2932 


17 4-7344 


22 


5-3314 


26 4-9870 


4 


5-5841 


8 


5-2397 


18 5-6759 


23 


6-2729 


27 5-9285 


5 


65256 


9 


6-1812 


19 6-6173 


24 


7-2144 


1 6-8700 


6 


7-4671 


10 


7-1227 


20 7-5588 


25 


8-1559 


2 7-8115 


7 


8-4086 


11 


8-0642 


21 8-5003 


26 


90974 


3 8-7530 


8 


93501 


12 


9-005 7 


22 9-4118 


27 


10-0389 


4 9-6945 


9 


10-2916 


13 


9-9472 


23 10-3833 


1 


10-9804 


5 10-6360 


10 


11-2331 


14 


10-8885 


24 11*3218 


2 


11-9219 


6 11-5775 


11 


12*1745 


15 


11-8301 


25 12-2663 


3 


12-8634 


7 12-5190 


12 


13- 1160 


16 


12-7716 


26 13-2078 


4 


13-8048 


8 134604 


13 


14-0575 


17 


13-7131 


27 14-1493 


5 


14-7463 


9 11-4019 


14 


14-9990 


18 


11 6546 


1 15-0907 


6 


15-6878 


10 15-3434 


15 


15-9405 


19 


15-5961 


2 16-0322 


7 


16-6293 


11 16-2849 


IS 


16-8820 


20 


16-5376 


3 16-9737 


8 


17-5703 


12 17-2264 


17 


17-8235 


21 


17-4791 


4 17-9152 


9 


18-5123 


13 18-1679 


18 


18-7650 


22 


IS'4206 


5 18-8567 


10 


19-4538 


14 19-1094 


19 


19*7065 


23 


193621 


6 19-7982 


11 


20-3953 


15 20-05-09 


20 


20-6179 


24 


20-3035 


7 20-7397 


12 


21-3368 


16 20-9924 


21 


21-5 894 


25 


21-2450 


H 21-6812 


13 


22-2783 


17 21-9338 


22 


22-5309 


26 


22-1865 


9 22-6227 


14 


23-2197 


18 22-8753 


23 


23-4724 


27 


23-1280 


10 23-5642 


15 


24-1612 


'19 23-8168 


24 


24-4131 


1 


24-0695 


11 24*5056 


16 


25- 1027 


20 24-7583 


25 


25-3554 


2 


25-0110 


12 25-4471 


17 


26-0442 


21 25-6998 


26 


26-2969 


3 


25-9525 


13 26-3886 


18 


26-9857 


22 26-6413 


27 


27-2384 


4 


26-8940 


14 27-3301 


19 


27-9272 


23 27-5828 


1 


28-1799 


5 


27-8355 


15 28-2716 


20 


28-8687 


24 28-5243 


2 


29-1214 


6 


28-7769 


16 29-2131 






25 294658 











12 10-9111 

13 11-9230 

14 12-9350 

15 13-9469 i | 

16 14-9588 : ; 

17 15-9707 J ; 

18 16-9826 l i 

19 17-9945 

20 19-0064 

21 20-0183 



TABLE XI E ANNUAL CORRECTION. 
Argument: — Date of appearance of 1st New-Moon in 
each Solar Yeai; according to Table X. 

The correction corresponding to the decimal portion of the 
argument should be subtracted from the Nakshatra or Yoga 
correction corresponding to the integral portion; thus the 
Nakshatra correction corresponding to an argument 28-53= 
0*11 minus -04 =0-07c 

NAKSHATRAS. 



Arg. Corrn. Arg. Corrn. Arg. Corrn. Arg. Corrn. Arg. Corm, 


U 2-20890 


01 


•00075 


«SU 




•59 


•04413 


88 


•06582 


1 2-13410 


02 


•00150 


•31 


•02319 


60 


•04488 


89 


•06657 


2 2-05930 


03 


•00224 


•32 


02394 


61 


•04563 


•90 


•06732 


3 1-98450 


04 


•00299 


33 


•02468 


•62 


•04638 


91 


•06807 


4 1-90970 


05 


•00374 


•34 


•02543 


•63 


•04/12 


•92 


•06882 


5 1-83490 


•06 '00449 


35 


•02618 


-64 


'04787 


•93 '06956 


6 1-76010 


07 


•00524 


36 


02693 


65 


•04862 


'94 


•0'<031 


7 1-68531 


03 


•00598 


37 


•0276S 


•66 


•04937 


95 


•0710* 


8 1-61049 


09 


•00673 


•38 


•02842 


67 


•05012 


96 


•07181 


9 1-53569 


10 


•00748 


39 


•02917 


68 


•05086 


97 


•07256 


10 1-46089 


11 


•03823 


40 


•02992 


69 


•05161 


98 


C7330 


11 1-38609 


12 


•00898 


41 


•03067 


•70 


•05236 


99 


•07405 


12 1-31129 


13 


•00972 


•42 


•03112 


•71 


•05311 






13 1*23649 


14 


•01047 


43 


03216 


72 


•05386 






14 1-16169 


15 


•01122 


•44 


•03291 


73 


•05460 






15 1*08689 


16 


•01197 


•45 


•03366 


•74 


•05535 






16 1-01209 


17 


•01272 


•46 


•03441 


75 


•05610 






17.0-93729 


•18 


•01346 


47 


•03516 


76 


•05685 






18 0.86219 


19 


•01421 


•48 


•03590 


•77 -05760 






19 0-78769 


20 


•01496 


49 


•03665 


•78 


•05834 






2C 0-71288 


21 


•01571 


50 


•03740 


79 


•05909 






21 0-63808 


22 


•01646 


•51 


•03815 


80 


•05984 






22 0-56328 


23 


•01720 


•52 


•03890 


•81 


.•06059 






23 0-48848 


•24 


•01795 


53 


•03964 


82 


•06134 






24 0-41368 


25 


•01870 


•54 


•04039 


•83 


•06208 






2 5 0-33888 


26 


•01945 


•55 


•04114 


84 


•06283 






26 0-26408 


27 


•02020 


'56 


•04189 


•85 


•06358 






27 0-18928 


28 


•02094 


•57 


•04264 


•86 


•06433 






28 0-11448 


29 


•02169 


58 


•04338 


•87 


•06508 






29 03968 
























YOGAS. 











4-11036 

1 3-97117 

2 3-83198 

3 3-69279 

4 3-55360 

5 3-41441 

6 3-27522 

7 3- 13603 

8 2-99684 

9 2-85765 

10 2-71846 

11 2-57927 

12 2-44008 

13 2-30089 

14 2-16170 

15 202251 

16 1-88332 

17 1-74413 

18 1-60494 

19 1-46575 

20 1-32656 

21 M8737 

22 1-01818 

23 0-90899 

24 0-76980 

25 0-63061 

26 0-49142 

27 0-35223 

28 0-21301 

29 0-07385 



01 

02, 



00139 
00278 
03 00417 
•03 -00557 
•05 -00696 
•06 -00835 
•07 -00974 
•08 -01113 
•01 -01253 
•10 -01392 

•11 -01530 
•12 "0167 
•13 -01809 
•14 -019-19 
•15 -02088 
•16-02227 
•17 -02366 
•18 02505 
•19 -02645 
•20 '02784 

•21 -02923 
•22 -03063 
•23 -03291 
•24 '03340 
•25 -03480 
•26 '03619 
•27 -03758 
•28 -03897 
•29 :01036 



.30 04176 
•31 -04315 
•32 01454 
•33 -01593 
•34 -04732 
•35 -04872 
•36 -05011 
•37 -05150 
•38 -05289 
•39 -05428 



•59 .08212 
•60 -08351 
•61 03491 
•62 -08630 
;b3 -08769 



64 



08908 
09017 



•40 

•41 
•42 
'43 
•44 
•45 

46 
•47 
•48 

49 



05568 
05707 
05346 
05985 
06121 
•06263 
■06493 
•06542 
•06681 
•06820 



•66 -09186 
•67 -09326 
•68 -09465 

•69 09604 
•70 -09713 
•71 -09882 
•72 '10022 
•73 -10161 
•74 -10300 
•75 -10439 
•76 -10578 
•10798 
■20851 



•88 -12249- 
•89 123- Q 8 
90 -12527 
12666 
12305 
•12945 
•13084 

95 -13223 

96 -13362 
•97 -13601 

•98 -13641 
•99 -13780 



•91 
92 
•93 
•94 



77 
78 



•50 -06959 
•51 '07098 
•52 -07238 
•53 -07377 
•54 -07516 
•55 -07655 
•56 -07795 
•57 -07934 
•58 '•08073 



10996 
11135 
11274 
•82 -11413 
•83 -11553 
•84 -U692 
•85 -11831 
•86 '11970 
•87 -12109 



•79 
80 
81 
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Addmduw. Continued from page 9. 

ITI-Bcqmred the ending m oment of No. 17 Anvradha NaMatra in June m (*" lables, p. 232), 

{ s Anom . 



Ashadha 



(Table X, p. 48). Ashadha New Moon, A.D, 484 

(Table XI-D, overleaf) Shortest Interval fror 

Nevv Moon to No. 17 Anuradha Nakshatra ••• OK v 

(Table XI~E, overleaf) Nak. correction for A.D. 484-85 i> 
thai, corresponding to 24-39=0-41 w/?w« "08 = 

(Eve-Table) ( 's tithi equation for Anom, of 19*57 days, 
reduced to Nakshatra Equation, is 



June 



days 
967 



4-10-74 
4- "38 

June 20*79 
4- *3S 

June 21-17 



days. 
4-50 
+ 3*95 

4-10-74 

4- "38 

19-5? 



Our Nakshatra Anuwndha (No. 17) ended on 9.1 June. A.D. 484, at -17, 10 ghat, after mean sunrise. 

Our Nakshatra Anm an K J tm ftnfl Yoea equations, vve should first of all find the equation as if 

^^H^l^^s^at - — 

2V.-X, q «ircd the ending of Yoga SvUa (No. 2j) in Jnne m A.U. (<» Tables, p. 232). 



days. ; s Anom. 

days. 

(Table X. p. 48). Ashadha New Moon, A.D. 484 ... June »M 

(Table Xl-D, overleaf). Shortest interval from Ashadha 

New Moon to No. 24 Yoga Sukla ... + + 

(Table XI-E, overleaf). Yoga correction for - A D 484 85 
is that corresponding to an argument of 24-39 da>s, 0>72 +0>72 

0*77 minus *05 ... ••• ••• ^ 

June 20-96 94-74 

(Eve-Table) Sun's tithi equation for 94-74 days, is — -04d. 

^ This with sign reversed (for Yoga), and reduced to «»le 
of Yoga equation, becomes i'" • i.n',i 

(Eye-Table) Mcon's tithi eqn. for 13-77 days is 

This, reduced to scale of Yoga equation, becomes ^ 4- ^ci. 



(( 's Anom, 
da vs. 
4-50 
4- H-95 

4-10-57 



4- 0-72 
4-19-74 
4- 03 
19-77 



(0 ; s Yoga 
Equation.) 



Sum of Suir s and Mc on ? s Yoga equations . . . 
Ending moment of our Yoga No. 24, Sukla, ... 



4- -38 4- '38 

June 21-34=20Jgh. after mean sunrise on 21 June, A.D. 484. 



INDIAN CHRONOLOGY 

(SOLAR, LUNAR AIMO PLANETARY) 

B.C. 1 to A.D< 2000. 



PART I. 



Relations between Indian Astronomy and Indian Chronology. 

A~.l?.— Dccimn.1 parts of a day maybe converted into gTiatikas and pala* (naligah tmdvi-nacUs) by means of 
Table XIX, and into luowt* and mimite* by means of Table XX. 



CHAPTER I 

THE SYNOr ICAL MONTH AND TtiE INDIAN SOLAR YEAR. 

1. Astronomical Constants.— A regular treatise on astronomy always closes 
with a chapter on astronomical constants, viz., those elements of calculation which are 
of use in predicting astronomical events. A book on astronomical computation, like the 
present one, must begin, not end, with astronomical constants. 

2. First Astronomical Constant.— The Moon's Synodical Month or Luna- 
tion—The first astronomical constant we have to know in Hindu astronomy is the 
moon's synodical month of 29£ days. The exact length of this period, according to the Surya 
Siddhdnta^ which we shall always follow, except when otherwise stated, is 29-530587946 days. 
The ancient Hindu astronomers purposely calculated this period to wl . we should now call 
nine places of decimals in order that there might be no error even after thousands of years. 
The period fixed by modern astronomy does not differ from the above in the first six decimal 
places, and as -0000008, the actual difference, is T ^ of a second, it follows that the differ- 
ence between European and Indian astronomy in 5,000 years or 61,844 synodic?! months 
may amount to 4,260 seconds or a little over 1 hour and 11 minutes. We shall see, when 
we come to compute new moons, that, in practice, the difference between the European and 
the Indian computation of new moons is very much less. [Vide Sec. 118, Rule (3) infra^ 

' 3. What is a Synodical Month ?— A synodical month or lunation is the 
interval between one new moon and another. You are apt to imagine that this is the period 
in which the moon travels once round the earth. It is not so. It is the period in which the 
moon gains one complete revolution over the apparent or visible motion of the sun : and as 
this is a most essential fact, which you should thoroughly understand in order to work any 
problem in Indian dates intelligently, we will spend some time m considering it. 

The moment of new moon is the moment when sun and moon have the same longi- 
tude, ic, are at the same, d^ce^asur^ft^j^x^pmnnn the heavens. Wh en once 

^ best ,no r ^ o { ^-^£-£8* ttSZSS&BSl 

TX^^M^Z^ in° t £ULt work, in addition to the Bury. Siddh.ut, 



(2) 

this moment is past, the moon resumes her journey at the rate of, say, 13 degrees a day and 
the sun resumes his at the rate of one degree a day. It follows that the moon gains twelve 
degrees over the sun in a day and therefore she gains 360 degrees in about 30 days. All 
these figures of days are approximate, but they will enable' us to picture to ourselves what 
takes place-. The synodical month, then, is the period during which the moon gains 300 
degrees over the sun, and its exact length is 29*530587946 days. 

4. The Solar Year.— The next astronomical constant which we have to study 
is the solar year, the length of which, according to the Surya Siddhdnta, is 365-258756484 
days. You have probably heard that the length of the year, according to modern astro- 
nomy, is 365-2422408 days, that the Julian calendar made out the year to be 365-25 days, i.e., 
.00776 of a day in excess of the correct figure ; that to rectify this error, Pope Gregory 
in 1582 ordered the dropping out of 10 days and the British Parliament in 1752 * similarly 
dropped out 11 days, and that to avoid a recurrence of the error, we now drop out three leap 
years out of every hundred. You may be inclined to wonder that the Hindu astronomers 
adopted for their solar year a period which is not less than one ghatika in excess of the 
modern astronomical year. .The year of 365-2422408 days is, however, a tropical year, 
whereas the Hindu astronomical year is an anomalistic t year, and. we should really compare 
the Hindu year with the modern anomalistic year, which we seldom hear of in practice, but 
the correct length of which is 365*2596296 days, being an excess of -001 day over the Hindu 
year. This no doubt makes a difference of several days in the course of four or five thousand 
years, but as the Hindu year is essentially lunar and not solar, not much practical incon- 
venience is caused by the difference. 

Perhaps you would like to know the practical difference between a tropical 
and an anomalistic year. A tropical year is that which brings the seasons round at the 
same time of the year, whereas an anomalistic year is that which brings back the sun's 
anomaly, i.e., the rate at which he moves round the earth. This rate varies according as 
the sun is near to, or removed from, his perigee, i.e., the point when he is nearest the earth, 
and once a year the sun returns, as it were, to his old pace. Now this varying pace of the 
sun is veiy important for calculating the moment of new moon, as well as for calculating 
the moment of Sunrise, and this is probably why the Hindu astronomers reckon the course of 
the sun by the anomalistic, instead of by the tropical, year. 

5. The Decursus of the Hindu Solar Reckoning.— Hindu astronomers reck- 
on the present chronology from the midnight between 17th and 18th February 3102 B.C., 
which is commonly called the beginning of Kaliyuga. On the morning of 18th February 
3101 B.C., that is one year later, one complete Hindu solar year had run out by 6*13 a.m., 
i.£., at '25875 of the day. As however the Hindu day is always reckoned from sunrise, mean 
sunrise for the whole of India being at 6 a.m., the first year is reckoned to have been com- 
pleted at 13 minutes (or exactly '00876 of a day) Indian time of the clay, on 18th February 
3101 B.C. At this moment the year 1 of Hindu chronology began. You probably think it 

* This was the occasion when the New Style (more fully explained in Ch, XXVI, Sees. 231 to 241, " Vara or 
Week-day '*) was introduced. 

t Strictly speaking, a sidereal year, but the designation anomalistic year is more suitable at this stage in order to lead 
up to the *un *s anomaly. 



(3) 



was the year 2 which began on 18th February 3101 B.C., and not the year 1 ; but the 
Hindus generally reckon completed or expired years, and not current years, as the European 
calendar does ; and this is another point which you should thoroughly understand. The first 
year of the Hindu chronology, which began on 18th February 3102 B.C., is, according to Hindil 
reckoning, the year 0. By adding 3101 to an English calendar year A D. you can always 
arrive at the corresponding (expired) year of Kaliyuga. Thus the present year 1910 A.D. is 
K.Y. 5011. For a B.C. year, the K.Y. equivalent is obtained by subtracting it from 3102, 
not 3101. 

6. Correspondence between A.D. and K.Y. years.— Tables VI, VII, and X ex- 
hibit in a very simple and intelligible manner the correspondence between A.D. and 
K.Y. years. Advantage is there taken of the fact that a century year A D. corresponds to a 
century year K.Y. increased by 1- Thus 100 A.D. corresponds to 3201 K.Y., 1900 A.D. fo 
5001 K.Y., and so on. 

If you reckon 365-258756484 days for every Hindu year, you will find that the 
commencement of 3101 K.Y. fell on 16th March, 1 B.C., at -15379 of the day. The Hindu 
astronomers, however, have to drop 2-1700944 days out of this reckoning, because the 
Indian Solar Year Kaliyuga really began 2-1707 days before the, moment above assigned 
for its commencement. This dropping out or correction is called Sodhya* and we shall 
meet with it again. 

It thus happens that 3101 K.Y. commenced in 1 B.C. on 13th March at -9831 of the 
day after mean sunrise (6 a.m.). From this point Tables VI, VII, and X will carry us on 
regularly through every year up to 2000 A.D. 



CHAPTER II 

FIXING THE MOMENT OF MEAN NEW MOON- 

7. At the first moment of K.Y. 0, according to the Surya Siddh&nta, the sun and 
moon had the same mean longitude, that is, the moon was new at that instant. At the first 
moment of 1 K.Y., 365-258750484 days would have passed, that is 12 sy nodical months, and 
in addition 10-891701134 days. That is, at the first moment of K.Y. 1, the moon was-not 
new as she was at the first moment of K.Y. 0, but she was 10-89170 days old : and the first . 
mean new moon in K.Y. 1 occurred on 29 "530587946 minus 10-891701134 days=18-638886812- 
days after the commencement of K.Y. 1. In this way in every Hindu year the first mean 
new moon would occur 18-63889 days later than in the previous year. In the year K.Y. ^ 
a mean new moon occurred 2 x 18-63889 days = 37-27778 days later than the commencement 
of the year, but as this period exceeds a synodical month, the first mean new moon in K.Y. 2 
really occurred 37-27778 less 29-53059, that is, 7-74719 days after the commencement of the 
Year K Y. 2 The day of occurrence of the first mean new moon in each successive year after 
K.Y. is -iven in Table VII, and we see from that table that in 100 K.Y. the first mean 
new moon occurred 3-40104 days after the comme ^emen^oOh e year. We follow the table 

borne in mind when calculating solav dates and Utnis in any year. tf.o. ine u» * 
is explained in Sec. 66. 
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through 200, 300, etc, years, till we find that in 3000 K.Y. the first mean new moon occur- 
red 15*25746 days after the commencement of the solar year. For 3101 K.Y. for 1 B.C.) 
we reckon the time of occurrence of the first mean new moon thus : — 1 

Days. 

For 3000 years ... ,.. ... ... ... ... 15'25746 

For 100 years ... ... ... ... ... ... 3-46164 

For lyear^ ... ... ... ... ... ... 18-63889 



37-35790 

• DcdiMt 1 completed synodical month ... 29-53059 



Remainder ... 7*82740 
Add the Sodhya which causes the solar year to commence 2-1707 days earlier 

than it does by mean computation (vide Sec. 66 infra) ... ... -f 2-1707 

Occurrence of first mean new moon in K.Y. 3101 (1 B.C.) ... ... 9 99810 days. 

That is, in 1 B.C., the first mean new moon of the Hindu solar year occurred almost 
exactly 10 days (properly 10 days less -0019 of a day) after the commencement of the solar 
year. 

8. From 1 B.C. we can follow the occurrence of the first mean new moon in each 
successive year according to the Tables VI and VII, the figures in which have merely to be 
added up suitably for each year. Thus if we require the date of the first mean new moon in 
the current solar year K.Y. 5011, we proceed -according to the tables : — 

For K.Y. 5001, 1670809 days. (Tab. VI).. 
For 10 years, 9*20534 „ (Tab. VII). 

For K.Y. 5011, 25-91343 „ 
That is, the first mean new moon in the year A.D. 1910-11, K.Y. 5011, occurs 
25*91343 days after the commencement of the solar year, and as the solar year itself com- 
mences, as we may see from other columns of the same tables, on Ap. 12*62041 

+ •58756 

i.e. 9 on April 18-20797 
it follows that the addition of 25*91343 days, 
or 39T2140 days from 1 April, in other words 9T 2140 days in May 1910, will give us the 
time of occurrence of the first mean new moon in K.Y. 5011. We may, if we like, convert the 
decimal places into ghatikas and palas or hours and minutes, according to Table XIX or XX, 
and we shall have as the result, 9th May 1910, 7 ghatikas and 17 palas or 2 hours and 55 
minutes. This is the time of occurrence of mean new moon. About the actual ending 
moment of this or any other new moon tithi, we shall learn presently. 

N.B. — For the meaning of ghatika and pala, See Sec. 130 infra. 

CHAPTER III. 

SUN S AND MOON'S ANOMALY AND ACTUAL MOMENT OF NEW MOON, 

9. We computed the time of occurrence of the first mean new moon in K.Y . 5011, 
and we arrived at the result, 7 ghatikas and 17 palas after mean sunrise on 9th May 1910. 
If now we look into a Panchangam, computed from the English Nautical Almanac, like 
Mr. Srauti's Tiruv&di Panchangam or Messrs. Raghava Chari & Son's Nungumbaukam 
Panch&ngam, we shall find the time of occurrence of the new moon in May 1910 to be 9th 
May, 13 ghatikas and 2 palas after sunrise. It is encouraging that We are so near the Pan- 
changam result, but we are not near enough. The Panch4ngams in question are calculated 
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for the latitude and longitude of KTumbakonam and Madras, respectively, wherea= our calcula- 
tion is for mean sunrise (6 a.m.) at the Equator on the meridian of Ujain, which is accepted by 
Hindu astronomers as a starting paint in the same way as Greenwich is accepted by modern 
English astronomers. It is known that Madras time is 18 minutes or 45 palas in advance 1 
of Ujain time, and, further, sunrise at Madras on the 9th May 1910 is noted in the Pan- 
chaogam as occurring 12 minutes or 30 palas before a.m. These two circumstances account 
for a difference of 75 palas or 1 ghatika and 15 palas ' between our mean time and the 
Panchangam time, but there is still a difference of 4 ghatikas and 30 pa«as, or 0750 of a day 
to be accounted for. 

10. We account for it thus. Although mean new moon occurs 'every 29-53059 
days, the actual new moon does not recur at exactly this interval. About the time when 
the moon is due to become new, she may be fast, or she may be slow, and we have to take this 
circumstance into consideration. Hindu astronomers have devised a table of the moon's 
anomaly which enables us to calculate exactly by how many degrees the moon is in 
advance of, or behind, her mean position at new moon or at any other time. The original 
tables of the moon's anomaly and equation of the centre, as these constants are called, will 
befoundin Professor Jacobi's standard article on the subject in Vol. I of the Epigrapha 
Indica. For the sake of practical convenience, we may convert the degrees into time 
and further calculate the anomaly for each -001 of the equation, and the result will be 
our Table IX. This table shows us exactly what time should be added to or deducted 
from mean time in order to arrive at the actual moment of occurrence of new moon. 

11 To use this table, you should know the moon's anomaly at the time you are 
dealing with, and the moon's anomaly is determined.for centuries and odd years in the same 
way as the mean moment of the first new moon is determined for every solar year 1 he moon 
completes an anomalistic month, that is, returns to a particular pace round the earth in 27;oo46 
d" and in a solar year the moon's anomaly increases by 305-25875 less 13 x 27-5540^ , 4896 
days as shown in Table VII, Column 4. In 100 years the anomaly increases by 16 0o07f> 
days and we calculate, as before, the anomaly for the commencement of the solar year 
K.Y. 3101 (B.C. 1). 

' ' 42-49527 

For 3000 years ... - _ 16-03078 

For 100 years - _ 7-04896 

For 1 year • 35-57501 

tor 3101 K. , ^ . comp \ ctcd ' a ' norna ii s tic month. ... 27-554^ 

Add the moon's anomaly at the first instant of K.Y. 0, which, 
according to the Surya Siddhfinta, was 90" from perigee or .0-8880 days, 

, , , lC 1U 2-1/0/ days, 4-7179 

and deduct Sodhya 



4-7179 12-73831 days. 
12 The result, 12-7383 days, is just what we find entered in Table VI as the moon's 
' anomaly at the commencement of K.Y. 3101 (B.C. 1). From this point we go on, year by year 
a d cntury by century, till we reach 1000 A.D., when a correction, or Oya, introduced by the 
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Hindu Astronomer Canesa Daivajna, comes into operation. The effect of this bija is to raise 
the annual increase of the moon's anom. from 7*04890 d. to 7*04898 d. or by 2 seconds of time 
every year^and also to diminish the length of the anomalistic month from 27-5340 to 27*55459797 
or -000002 d., i.e., -J- of a second every month. As a result of this correction, the anomaly for 
the commencement of K.Y. 5011 (1910-11 A.D.) is 2*1759 days. As the first new moon in the 
same year occurs (vide Section 8 supra) on the 25'9134th day after the commencement of 
the year, the. anomaly for the time of the first new moon is 25-9134 

+ 2*1759 



28-0893 

^ Deduct completed anomalistic month— 27*5540 

•5347 of a day. 

13. As new moon is the moment when the moon has gained exactly 300° over the 
sun, we have, in determining this moment as well as the moon's anomaly at this moment, to 
take account of the sun's pace as well as the moon's. The sun's pace depends on his position 
in the anomalistic year, and that we know (Sec. 4) is the Hindu solar year. We also know 
that at the time of occurrence of the first new moon in K.Y. 5011 the sun had advanced 
25*9134 days in the anomalistic year. ' We simply look for the corresponding equation in the 
table of sun's anomaly (Table IX-6') and we find it to be midway between + 145 and +*144. 
We put down + *1445as the equation we require and add thereto -5347, the moon's anomaly 
already found. Net moon's anomaly, '6792. 

We look in the table of moon's anomaly (Table IX-a) against *G79 of a day 
and we find the equation to be between — *059 and — *000. The actual anomaly entered in 
the table is *677, and as our anomaly is *G79, we take a suitable equation by proportional 
parts, i.e>, '0592. 

We now add the total of sun's and moon's equations (.+ T445 —0592), or + -0853 to 
the mean time; already found, 9T213* d., and obtain 9*2000, i.e., 12 ghatikas 24 palas after 
mean sunrise on 9th May 1910. For the present we might be satisfied with this result, 
which agrees with sufficient closeness with that (13 ghatikas 2 palas) of the Nautical 
Almanac and the Panchangams based thereon ; for if we add the effect of longitude and 
local sunrise, already adverted to in Section 9 supra, our local time for the ending moment 
of the' new moon tithi will be 13 ghatikas 39 palas after sunrise. 

14. The reasons for the various processes whereby we arrive at the actual ending 
moment of any tithi will be clear to us when we come to Chapter XX11I "Theory of anoma- 
lies and equations," but one word on the subject may perhaps be usefully said before we 
close this chapter. The reader will observe that each anomaly table in our Table IX is 
divided into four equal portions, two having additive equations and two subtractive. Each 
equation, as given in the table, consists of three decimal places, the first two being given in 
vertical columns and the third in a horizontal column. The horizontal column is not neces- 
sary when all we want to know is how many hours or how many ghatikas after sunrise a 

* The reader should note that two fractions of the day are usually quoted for the moment of occurrence of any astro- 
nomical event, tithi, nakskaiw, yoga, 'karana, etc. The first fraction (in this case -9134) is part pf a period of time 
reckoned from the beginning of the solar year, while the second fraction (in this case 121H) is the time of the day, 
reckoned from mean Lanka sunrise, 6 a.m, The difference between the two fractions is (as will be seen from Sec. 8 
supra) the fraction of day marking the commencement of the solar year, one of the data entered in Table X. 
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new moon or other tithi occurred, and consequently, the horizontal place of the equation, 
namely, its third decimal place, is omitted in the Eye-table at the end of the book. On the 
other hand, when such a course is necessary for very accurate work, * fourth figure may be 
added to the third shown in the horizontal column by noting the difference between two 
successive anomalies and taking a proportional part of the difference between the corre- 
sponding equations. Thus, supposing we want the equation for a C's anomaly otTZo days : 
the anomalies and equations next to those wc want are- 
a's An. 7-077 d. ... O An. 7-275.1. ... BUT. .-198 d. 
Eqn. - -413 <1. ... E.j. - -414 <l. .. Diff. -001 d. 

Inasmuch as the difference in anomaly between 7-077 and 7-25 is -173 which is .,y g 
=•9 of the tabular difference, we can.arfrf.9to the lower equation and take -4139 as the 
■ equation corresponding to C's anomaly, 7*25 days. 

We should note that sometimes the lesser anomaly has the higher equation. 
Thus, supposing we require the equation for C's An. 20 375 d. We note the following as 
the nearest anomalies : 

i'H All. 20-210 d. ... C An. 20-577 d. ... Diff. "297 (I. 

Kijii. +-41.4 d. Eqn. ... Dill'. -001d. 

Our anomaly is lower than 20 577 by -202, which is \f£= -7 of the difference. We 
therefore^/ 7 as a fourth figure to the equation + -413 and take + -4187 as the equation 
we require. 

In all cases we should add to, or subtract from, the equation corresponding to the 
anomaly from which we took the difference. In this case, if we had taken the difference 
from 20-280, it would have been -005 and the proportional part = -3, which we should 
deduct from the fourth place of -4H. Thus our equation would be + -414 minus -0003 = 
+ •4137, the same as before. 

The same observations apply to solar anomalies. 

15. For ordinary results, we do not require a fourth place in the equation, and 
we can take the nearest three place equation that we can find in Table IX and thus, by 
means of a simple sum in addition or subtraction, discover, without a moment's trouble, the 
actual from the mean moment of a tithi or nakshatra. Even then we shall be far more 
accurate than by any of the rough-and-ready methods now in use. 

CHAPTER IV 

THE SOLAR MONTHS. 

16. The solar months of the Indian calendar are named in Table II. The reader 
will note that the Tamil names of months are practically the saiue as the Bengal names, but 
that the first Bengal month Vaisdkha gives the name to the second Tamil month and so on, 
the last Bengal month Chaitra being the first Tamil month Chittirai. 

Also, the Malayalam names of months are generally the same as the signs of the 
zodiac : the first two are called Medam and Edavam instead of Mesham and Rishabham. 

But whether in the Tamil country or in Malabar or in Bengal, the measure of the 
solar months is the same. Like the solar year, each solar month ends at a. fraction of the 
day, that is, at the moment when the next sankranti takes place. For purposes of computa- 
tion, the sankranti, as well as the month to which it gives its-name, is reckoned from the very 
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moment at which the previous month ends. But in practice in the Tamil country, when a 
sankrftnti takes place after sunset, the next month begins next day ; and when the sankranti 
occurs before sunset, that is the first day of the next month, and the old month loses a day. 
We shall have occasion, when dealing with the use of the tables, to note some of the 
practical consequences of the working of this rule, and we shall mention at the same time the 
corresponding rules in other parts of India. (Sees. 144, 145 infra.) 

17. Note that the solar months in the Indian calendar, which have 30 days each, 
are placed at fairly regular intervals, and that the months ' with 31 days each, as also 
those with 29 days each, are arranged continuously. Thus the series is: 

30 30 

31 29 
31 29 
31 29 
31 29 

29 
30 

which is fairly symmetrical. Owing, however, to the working of the rule about sankrdntis 
before and after sunset, a month may have occasionally an extra day, and solar months 
with 32 days are not infrequent, as we may see from Table XII. Any consequent confusion 
can always be avoided if you invariably determine the fraction of day at which a month ends 
and the next begins. 



CHAPTER V. 

THE LUNAR MONTHS IN RELATION TO SOLAR MONTHS 

18. The lunar months are the doors to the Indian calendar, but the solar months 
are the hinges on which the doors move. Every lunar month takes its name in Bengal from 
the solar month in which it occurs, and in the Tamil country from the next solar month after 
that in which it occurs. 

19. Thus the lunar Vais&kha must begin sometime in the solar VaiS&kha (Bengal) 
or sometime in the solar Chittirai (Tamil). The lunar month being only 29*53 days in length, 
there may be two new moons between the beginning and end of a solar month, and in this 
case both receive the same name, the first being called A dhika and the second Nija or true. 
The second is called 4 true ' because it immediately precedes a sankr&nti. Adhika months 
occur ordinarily once in three years, as may be seen from Tables X and XII. 

20. More rarely, that is about once or twice a century, a lunar month may begin 
and end without a solar month beginning between, and then some lunar month must be 
suppressed as there is no hinge on which this particular door can turn. The suppressed 
lunar month is said to be kshaya* or in defect 

21. We will now take three examples illustrating the different kinds of lunar years : 
(1) a year consisting of twelve lunar months, corresponding to as many solar months ; (2) a 
year consisting of thirteen lunar months, which will include an adhika, i.e., an extra or inter- 
calary hmdiV month ; (3) a year of thirteen lunar months, exhibiting two intercalary or adhika 
lunar months and one suppressed or kshaya lunar month. 

'-_ ^ — < : — — _ : ; ; ^ 

* Beginners find great difficulty in understanding adhika and kshaya months, because the idea is so utterly unlike 
any thing in any other calendar ; but the examples given on the next and following pages will enable the reader to cross 
safely over this pom asinorum of the Indian calendar. 
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SCHEME OF MONTHS IN K.Y 5011, JLD. 1910-11. 



Lunar Months 



A.D.'Date and Frac- 
tion of Day of 'mean 
New Moon. 



Day and Fraction o f 
Day of Solar Year 
when mean New 
Moon occurs, also 
Sun's Anomaly for 
NewMoon. 



1. Vaisakha 



Z. Jyephta 



3. Ashada 



4. Sravana 



5. Bhadrapada. 



6. Asvina 



AD. 1910. 

Indian Solar Year 
commences 
Ap. 13-2080. 

(Tab. X, p. 126.) 

May 91214. 



June 7-6520. 



7. Karttika ... Nov. 2-3049 



July 7-1826. 



Aug. 6-7132. 



Sep. 4*2437. 



Oct. 3-7743. 



8. Margasira 



9. Pausha 



10. Magha 



11. Phalguna 



12. Chaitra 



Dec. 1-8355. 

Dec. 31 "3661. 
A.D. 1911. 

Jan. 29-8967. 

Feb. 28-4273. 
Mar. 29-9579; 



25-9134 (Tab. X,) 



55-4440 



84-9746 



114-5052 



144-0357 



173-6663 



203*0969 



232-6275 



262-1581 



291-6887 



321-2193 



350-7499 



Day and Fraction of 
day of Solar Year 
when Sankranti 
occurs : names of 
Solar Months com- 
mencing at each 
sankranti . 

S.M.=SoiiAR Month 



Moon's Anomaly at 
moment of each 
mean New Moon. 

(To the ('s An. at 
first new moon of 
Solar Year add 
1-976 days for 
each lunar month) 



K.Y. 5011. 

Mesha sankranti Vaisa- 
kha S.M. ; Chittirai 
and Medam S.M. ; 
solar year begins. 

30-9353. 

Vrishabha sank. 
Jyeshta S.M. ; V a i- 
kasi or Edavam S.M. 

62-3555. 

Mithuna sank. Ashada 
SfM. ; Ani S.M. 

94 0003. 

Karkata sank. Sravana 
S.M. ; Adi S.M. 

125-4755. 

Simha sank. Bhadra- 
pada S.M. ; A v a ni 
S.M. 

156-4942. 

Kanya sank. Asvina 
S.M. ; Purattasi S.M. 

186-9355. 

Tula sank. Kartika 
S.M. (Beng.); Aippasi 
. S.M. 

216-8289. 

Vrisohika sank. Marga- 
sira S.M ; Kartigai 
S.M. 

246-3192. 

Dhanus sank. Pausha 
S.M. ; Margali S.M. 

275-6369. 

Makara sank. Magna 
S.M. ; Tai S.M. 

305 0850. %i 
Kumbha sank* Phal- 
guna S.M. ; Masi S.M. 

334-9053. 

Mina sank. Chaitra 
S.M. ; Panguni S.M. 

365-2587. 

Mesha sank. Vaisakha 
S.M. ; Chittirai S.M. 



0-634 
(Table X.) 



2-51© 
4486 
6-462 

8-438 
10-414 

12-390 

14-366 
16-34* 
18-318 
20 294 

22 270 



2 
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22. For the first we shall select the current Indian year K.Y. 5011, A.D. 1910-11 ; 
for the second we shall select last year, K.Y. 5010, A.D. 1909-10 ; and for the third, because 
there has been no suppressed month since A.D. 1822, and there will be none again till 
A.D. 1963, we will select the very first year of our chronology, K. Y. 3101, B. C. 1. 

23. The solar year K.Y. 5011, A.D. 1910, which is a normal year, opens, as 
every year does, with the Mesha Sankrdnti or entrance of the sun in to the Indian first point 
of Aries, from which our celestial longitudes are reckoned. We have already seen how 
this moment is determined, namely, by the successive addition of 365' 25875 days since the 
first .moment of the year Kalfyuga^s thzsodhyaoi 2*1707 days. The Mesha Sankrdnti 
determines all kinds of solar years in use in India, and it also determines directly the lunar 
year, since the first lunar month Chaitra is defined to be that whose commencement precedes 
the Mesha Sankr&nti and the first day of the lunar year is that on which Chaitra Sukla 
Pratipadd or the first tithi of the bright fortnight of Chaitra was current at sunrise In our 
scheme of months in Table X and elsewhere the reader will observe that the lunar month 
Chaitra stands last, but this is only for purposes of computation, and, after all, the lunar 
month Chaitra begins in a previous solar year, and so it stands last among the lunar months 
of that year. 

The moment of the Mesha Sankrdnti ' marks the commencement of the solar month 
Vaisdkhd in Bengal, of the solar month Chittirai in the Tamil country, and of the solar 
month Medam in Malabar, Travancore, and Cochin. 

Each month begins and ends with a sankrdnti, and the second and other san- 
krAntis are named in the order of the signs of the zodiac, Vrishabha, Mithuna, etc. 

24. There is no difficulty about the lunar months in A.D. 1910-11, since the new 
moons and sankrAntis occur alternately, each door having its own hinge to turn on. If you 
like to calculate the actual moment of occurrence of each new moon, it will be a useful 
exercise for you to do so, and you can use the anomalies noted in columns 2 and 4. 

SCHEME OP MONTHS IN THE YEAR A.D 1909-10, K.Y. 6010. 



Lunar Months .. 



1. Yaiaakha 



2. Jyeshta 



A.D. Date and Frac- 
tion of Day of mean 
New Moon. 



Day and Fraction of 
Day of Solar Year 
when mean New 
Moon occurs, also 
Sun's Anomaly for 
New Moon. 



A.D. 1909. 

Indian Solar Year 
commences. 

Ap. 12-2492 (Tab. X). 
Ap. 202238 



May 19-7543. 



2 9;5~36<f«? 



7-2745 (Tab. X). 



36-8061. 



Day and Fraction of Day 
of Solar Year when 
sankranti occurs ; 
names of Solar Months 
commencing at each 
sankranti. 

S.M.=Soi,ar Month, i 



Moon's Ano- 
maly at mo- 
rn e n t of 
each mean 
New Moon. 
[See this 
'col. on p.(9). 1 



Sum of Sun's 
and Moon's 
equ ations 
(by Table 
IX a to e). 



K.Y. 5010. 

Mesha sankranti Vai- 
sakha S.M.; Chittirai 
or Medam S.M. Solar 
Year begins. 



30-9353. 

V'rishabha sank. 
Jyeshta S.M. ; Vai- 
kasi or Edavam S.M. 



62-3555. 

Mithuna sank. Ashada 
S. M.; Ani S.M. 



2-401(Tab.X) 
4-877. 
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SCHEME OP MONTHS IN THE YEAR A D 1909-10, KY. 



A.D. Date and ^tac- 
tion of Day of mean 
New Moon. 



3. Ashada 



*! | Sravana 



6. Bhadrapada, 



7. Asvina 



8. Karttika 



9. Margasira 



10. Pausha 



11. Magha 



12. Phalguna 



13. Chaitra 



Day and Fraction of 
Day of Solar Year 
when mean New 
Moon occurs, also 
Sun's Anomaly for 
New Moon. 



A.D. 1909. 

June 18-2849 

July 17-8155 
Aug. 163461 

Sep. 14-8767 
Oct. 14-4073 

Nov. 1*937U 

Dec. 12-4685 

A.D. 1910. 

Jan. 10- 91)90 

! Feb. 9-6296 

Mar. 11-0602 
Ap. 9*6908 



66*3367 



95-8663 

125-3970 
— -4470 

*124*9600 

1549275 



181-1581 



213*9886 



243*6192 



273-0498 



302-5804 



332-1110 



361-6416 



Jay and Fraction of 
Day of Solar Yearl 
when sankranti occurs,] 
names of Solar Months 
commencing at each 
sankranti. 

S.M.=Solab Month. 



5010. 

^oon's Ano-jSum of bun's 
maly at mo- and Moon's 



m e n t of 
each mean 
New Moon. 



equation 
(by Table 
IX a to 6). 



K.Y. 5010. 

94-0003. 

Karkata sankranti Sra- 
vana S.M.; Adi J3.M. 



125*4755. 
Simha sank, bhadra- 
pada S.M.; Avani 
S.M. 



6353 



8-329 



156-4942. 
Kanya sank. Asvina 
S.M. ; Purattasi S.M 



10-305 

— •l253(©'sEq.) 



1Q-180 
12281 



•1253 
•3217 

— -4470 



186-9355. 

Tula sank. Kar tt ika 
S.M. (Beng.) ; Aip- 
pasi S.M. (Tarn.). 



216-8289. 

Vrischaka sank. Marga- 
sira S.M.; Kartigai 
;■ S.M. (Tarn.). 



246-3192. 

Dhanus sank. Pausha 
S.M. ; Margali S,M. 



275-6369. 
Makara sank. Magha 
S.M. ; Tai. S.M. 



305-0850. 

Kumbha sank. Phal- 
guna S.M. ; M a s i 
S.M. 



14-257 



16*233 



18-209 



20*185 



22-161 



334-9053* 
M i n a sank. Chaitra 
S.M.; Panguni S.M. 



365-2587. 
Mesha sank. Vaisakha 
S.M.; Chittirai S.M. 



24*137 



26*113 



25 In this year, as in 1910-11, the lunar months, up to Sravana, alternate with 
the solar months ; but between the Sankrdntis due at 94-30003 d. and 125-4755 d. of the solar 
year, we have two mean new moons at 95-8663 d. and 125-3970 d, respectively. We may 
satisfy ourselves by computation of the anomalies, as shown above, that the second new 
moon really precedes the sankranti at 125-4755 d. In such a case both the new moons receive 
the same name (here Sravana)] and the first is called Adhika Sravana, the second Nya 
Srdvana. After this, the numerical order of the lunar months is disturbed, for the 6th new 
moon is called Bhadrapada, whereas in 1910-11, the 5th i» Bhadrapada, and the remaining 
Z ZZ deluding bhadrapada, alternate with the remaining sankranUs, the total number 
of new moons for the year being 13 instead of 12. 

We now pass to the third example. ^ ^ . 

" * Actual nmuent of occumn^u™ moon~after allowing .or solar and lunar a omaly. 
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SCHEME OF MONTHS FOR 1 B.C., K.Y. 3101. 



Lunar Months ... 


Date of mean New 3 
Moon by "Christian 
era and fraction of 
day. 


Day of Solar Year when J 
mean New Moon 
occurs ; also Sun's 
anomaly. 


Day of Solar Year when 
sankranti occurs, 
also dates of com- 
mencement and end 
of Solar Months. 
S.M.=Solar Month. 


Moon's ano- 
maly at 
moment of 
New Moon, 


Snn's and 
Moon's 

equations 
(by Table 
IX a to o). 






1. B.C. 

Indian Solar Year 
commences 
Mar. 13-9831 
(Table X, page 2-1). 
Mar. 23-98 


! • K.Y.3101. | 

Mesha sankranti Vai- 
sakhaS.M.; Chittirai 
; or Madam S.M. 






1. 


Yaisakha ... 


9-99810 " 


JO- 93523. 

frishabha sank. 
Jyeshta S. M.; Vai- 
kasi or Bdavam S.M. 


22-736 




2. 


Jyeshta 


Apr. 22-51 


39-52869 < 


52-3555. 

Mithuna sank. Ashada 
S.M. ; Ani S.M. 


24-712 




3. 


Ashada 


May 22-04 




Karkata sank. Sra- 
vana S.M, ; Adi S.M. 


26-688 




4. 


Sravana ... 


June 20-57 


98-58986 


125-4755. 

Simha sank. JBhadrar 
pada S.M. ; Avani 
S.M. 


M09 




5. 


Bhadrapada. 


July 20-10 


128-12045 


156*4942. 

Kanya sank. As v in a 
S.M.; Purattasi S.M. 


3-085 




6. 

7. 


1 AsVina 1 


Aug. 18-63 
Sep. 17-16 


157-65104 

— -5844 
♦186-5972 

216-71221 
— -5143 


186-9355. 

Tula sank.Kar ttika 
S.M.; Aippasi b.M. 


5-061 
7-037 

• 1 794. 


—•1724 \ 
—•4120 ) 


8. 


Karttika ... 


Oct. 16-69 


216-8289. 

Vrischika sank. Marga- 
sira S.M; Kartigai 
(Tarn.) S.M, 


6865 

9013 
—•1288 


—•5844 

—•1288 I 
—•3856 J 








♦216.1979 


8*884 


— "0140 


9. 


Margasira ... 


Nov. 15-23 


246-24280 
— -3212 


246-3192. 

Dhanus sank. Pausha 
S.M. ; Margali S.M. 


10-989 
— -0522 


—•0522 ) 
,—•2690 j 








*245-9216 


10*937 


.0019 




Fauaha 






275-6369. 

Makara sank. Magna 
S.M/,TaiS.M. 






10. 


Magha ••• 


Dec. 14-176 


275-77339 
— -0414 


305-0850. 

Kumbha sank. Phal- 
guna S.M.; Masi 
S.M. 


2-965 
. + -0391 


+•0391 ) 
—•0805 j 






1 A.D. 


♦275-7819 






11. 


Phalguna ... 


Jan. 13-29 


305-30398 
+ -2501 


334-9053. 

Miha sank. Chaitra 
S.M.;PanguniS.M. 


14-941 
t + -119tf 


+•1193) 








305-5540 


15-060 


+•2501 


12. 


| Chaitra 


Feb. 11*82 


334-83457 
j *+*4710 


* 


16-917 
+ -1685 


+•1685 1 
+•3025 J 


13. 




| 335-3055 


365-2587. 


17-085 


+•4710 






Mar. 13-35 


j 364-36515 

! 


Mesha sank. Vaisakhs 
1 S.M.; Chittrai oi 
5 MedamS.M. 


k 18-893 

r . ■ . , 





* Day and fraction of day, marking exact moment of actual New Moon, after allowing for anomaly. 
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26 In this year there is nothing specially worthy of note till we reach Asvina: 
but for that month there is an AdHika Asvina just as we had an AMa^ - » .A£ 
1909. There is a peculiarity about Nija Asvina in the year B.C.I, which we must note care 
fully. The mean Nija Asvina at 187*81* days is not before the 186 93B5 days 
but the actual new moon, after calculation of anomalies, is found to be before 187 1816 days 
!no I therlre n2 ^Asvina, not Karttika. Generally speaking, when a n.jaor adh*a 
mlh i w hin 6 day on either side of a sankranti, calculation or at least a co„s,derat,on, 
TZ anomalies is necessary before we can determine >«s true character. 

27 Passing Asvina, in the year 1 B.C., we find that each of the subsequent mean 
new moonlis wfthin \ day of'a sankranti, and we must 

order to be quite sure whether each new moon ,s on th,s or that ^ Ha ™f 

made these ^^^ZXlZTZZT^ £ * Z»r 
there is no new moon, aUhough there >£™«°J sankrtati ever s0 little , instead of 
the second sankrinti. Had this new moon prec 

. following it, or had o^-^^^^t ST As it is, there is no 
the consequences we are abou to state wo therefore the 

Z^^^^^oXZ:^ > e xP r«sed by saying that 

Pausha lunar month is ksnaya or suppressed. 

28 How do we know that the lunar month to be suppressed is Pausha and not 
28. How do we k w< _ ^ unaWe tQ p , ace a ^ 

a „ y other 7 Because AaUs <h ft- by , sankrlnti , tpough . long 

kranti. We find that Magna ma rn g d there ^ tm new 

W ay off, and between the sankrant.s a 334 90o ^ ^ ^ ^ ^ 

moons, that is to say Ch»«*Jteflm ^« b 8 ^ ^ ^ ^ Uy 

which turn on solar months of 29 days each. 

The following table enables us to know an adhika month or a kshaya month by 
mere i^M*** of occurrence of the first new moon ,n a solar year :^ 



Names of Lunar 
Months. 



Ending moments of 
Solar Months. 



Yaisakha 
Jyeshta 



30*93528 d. 
62-35555 d. 



Periods of 
Lunar Months. 


Limits of Adhika and Kshaya 

Months. \ 




The lunar month noted in column 
I -will be an adhika month if 
first New Moon in Solar Year 


29*53059 d. 


occurs 

before 1-40469 d. 


59*06117 d. 


3-29438 d. 
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Names of 
Lunar Months. 


Ending Days of Solar 
Months, 


xrenocis oi 
Lunar Months. 


Limits of Adhika and Ksbaya 
Months. 


Ashada 


94-00028 d. 


88-59176 d. 


The lunar month noted in column 
I will be adhika if first New 
Moon in Solar Year occurs 
before 5-40851 d. 


SraYana 


125-47555 d. 


118 12235 d. 


7-35320 d. 


Bhadrapada 


156-49417 d. 


147-65293 d. 


„ 8-84122 d. 


As vina 


186-93555 d. 


177-18353 d. 


9-75201 d. 


Karttika 

Margasira 

Pausha 

Matfha 


216-82888 d. 

246*31916 d. 
275-63694 d. 
305-08499 d. 


206-7UU d. 

236-24470 d. | 
265-77529 d. j 
295-30588 d. ( 


10-11475 d. 

The lunar month noted in column 
I will be kshaya if first New 
moon in Solar year occurs 

after 10-07446 d. and 

before 10-11475 d. 

after 9-86164 d. and 

before 10-07447 d. 

after 9*77910 d. and 

UClUIc *7 ODiOx U» 

The lunar month noted in column 
I will be adhika if first new 
moon in solar year occurs 


Phaiguna 
Chaitra 


334-90527 d. 
365-25875 d. 


324-83647 d. j 
354-36705 d. | 


after 9-77912 d.tand 
before 10 06880 d. 
after 10 06880 d. and 
before 10-89170 d. 



the figures in column 4 are obtained by subtracting the corresponding figures in column 3 from those 



30. We see that if the first new moon in a solar year occurs before 1*40469 days (the 
difference between 30*93528 and 29 53059) of the solar year, there will be a second new moon 
before the end of the first solar month. Reasoning in the same manner, we see that if the 
first new moon in a solar year occurs after 1*40469 days, but before 3*29438 days of the solar 
year, there will be two new moons between the commencement of the first and second solar 
months, that is, there will be an Adhika as well as a Nija Jyeshtha. Similar reasoning will 
enable us to connect the possibility of occurrence of the se veral adhika and kshaya months 
with the occurrence of the first new moon before or between the days mentioned in the 
fourth column. It will be a useful exercise for the reader to try and reason out for 
himself each line of this table. For determining mean intercalations and mean suppression, the 
table can be used as it stands ; and taken with suitable anomalies, it is a safe and reliable guide 
for ascertaining true adhika and true kshaya months. We believe that this is the first time 
that so simple a method has been announced for recognizing adhika and kshaya months. 

TITHIS. 

31. Tithis are in use over the whole of India for religious purposes and over the 
greater part of it for civil purposes also. To understand tithis thoroughly is to have mas- 
tered the system of Hindu chronology. Hence " Tithis" take the lead in the second title 
of this work. 

32. A lunation or synodical month is divided into thirty tithis or lunar days of 
equal mean length. The names of tithis are familiar to all Hindus, but they are given for 
convenience of reference on the same page as Table II. The first fifteen tithis, correspond- 
ing to the bright half of the month, are called Sukla paksha ; and the second fifteen are called 
Krishna paksha or Bahula paksha. The last or 30th tithi is new moon or Am&vasysi, and it is 
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called, sometimes by the name of the month of which it marks the end, and sometimes by the 
name of the following month. Thus the moment of AmAvsLsyA, which marks the beginning 
ofVai&tkha and which in this work is invariably called the " Vais^kha new moon " is the 
same as the ending moment of the 30th tithi of Chaitra. In an inscription* " VaisAkha 
Amftvasyfi, " often means the Am&vsisygt at the end of Vais&kha, but for convenience of 
computation, the first new moon in the solar year is in this work called the Vai§&kha new 
moon, while the 30th tithi of Vais&kha is called the Jyeshtha new moon, and so on with the 
rest of the lunar months. (See remarks by Dr. Thibout, Indian Antiq\, Ap. 1895, p. 88.) 

33. To find the mean ending moment of a particular tithi, all you have to do is to 
add the corresponding duration in days, according to either Table II or the Eye-table, to 
the moment of the previous new moon. 

Thus, to find the mean ending moment of the 18th tithi of M&gha lunar month, 
called krishna or badi (contraction for bahula divasa) Tritiya m K.Y. 5010, A.D. 1909-10, 
we proceed as follows :— 

MAgha new moon, A.D, 1910 (Table X) ... February 9-5296 d. 

Duration of 18 tithis (Table II or Eye-table) ... 17-7188 d. ' 

M&gha 3 badi, i.e n end of 18th tithi . . . February 27-2479 d. 

The mean tithi in question ended at -2479 of the 27th day of February, A.D. 1910. 
34 For the actual ending moment of the tithi, we add the equations of sun's and 
moon's anomalies. 

Anomaly at new moon. 

302-58 d. 22*161 d. A.D. 1910 February^ 27'2479 d. 

Add for 18 tithis 17-72 d 17-718 d. ©Eq. for 320-30 d = + -1491 d. 

_____ _. (Eq. for 12-473 d=— 1332 d. 

320-30 d. 39-879 d. — . A1K . , 

Deduct* 27-555 (I anom. month.) + -0159 d. +V 159 d. 



12-324 d. 27-2638 d. 

+ • 1491 (©'6 equation.) 



12 473 

27 2638 d. or, in ghatikas and palas, 15 ghatikas 50 palas after mean sunrise on 
27th February 1910. This is the absolute ending moment of Magna badi 3, in K.Y. 5010. 

CHAPTER VI. 

• NAKSHATRAS. 

35. The system of quoting dates by Nakshatras is as old as that of quoting by 
tithis and has prevailed in India from equally ancient times. There are twenty-seven 
nakshatras or lunar mansions through which th e moon passes in her monthly journ ey 

• That is, on the anianta system or the system of reckoning lunar months from New Moon to New Moon. There 
is also another system, prevalentin certain parts of India, of reckoning the s lunar months from Full Moon to Full iMoon, 
hence called the pumimanta system. On this system, which in all probabihty was more widely current formerly than 
it is now, the New Moon is at the middle of a lunar month and the two halves of each month are properly desig- 
nated ite two pakthat or wings, one on either side of new moon. Also, the new moon at the end of the amanta 
Ghaitra lunar month, for instance, would, on the pumimanta system, be properly called the Vaisakba new moon. As 
explained elsewhere, it is sometimes a difficult question whether a lunar month, referred to in an inscription, is to be 
understood in the amanta or in the purnimanta sense. See Sections 107 to 111 *nfra. 
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through the stars. ~ For purposes of astronomical computation, the moon is supposed to spend 
an equal amount of time in each of the 27 nakshatras ; and as the total period of the moon's 
journey through the stars occupies 27-32166 days, it follows that the mean duration of each 
nakshatra is =1-01191 days, i.e., 1 day and nearly 18 minutes. Thus, if we know 

the ending moment of a particular nakshatra, all we have to do to find out the ending moment 
of the next nakshatra, or, for that matter, of any other nakshatra, is to add as many times 
1-0119 days as there are nakshatras between the ending moment which we know and the 
ending moment which we wish to find out. Having found this ending moment we have 
next to add or subtract the moon's equation of time according to her anomaly at the ending 
moment of the nakshatra. We should remember that the sun's anomaly and the = suns 
equation of time do not enter into the calculation of the ending moment o nakshatras 
because we are now concerned with the moon's own journey among the stars and not 
with the space gained by her over the sun. 

36 When all we wish to know is the nakshatra for a particular tithi we may 
ascertain this directly from the mean tithi. The mean tithi, as we know, gives us the moon's 
longitude minus the sun's longitude. If to any tithi, therefore, we add the sun's longitude, we 
shall get the moon's longitude and this will enable us to find out the nakshatra corresponding 
to the longitude. The sun's longitude for nakshatras for every whole day of the solar year 
is given in the last column of the calendar (Table VIII); while the sun's longitude for 
decimals of a day is given in Table V. (The process of determining the sun's longitude for 
the purpose of nakshatras consists, briefly, in making 360° equal to 29-53059 day-spaces, and 
allowing for the sodhya of 2'1707 days. ' This conversion is necessary in order that we may 
add the moon's less the sun's longitude, which is calculated at the rate of 360- for 29-53059 
days to the sun's own longitude). To give an example, supposing we wish to find the 
nakshatra corresponding to the 27th day of February, A.D. 1910, which we found was the 18th 
tithi of lunar M&gha, ending at 2487 of the day, after sunrise, we proceed to determine the 
sun's longitude for the nakshatra. From the tithi we know that the sun's longitude for solar 
anomaly for the tithi is 320-30 days. The corresponding sun's longitude for nakshatra is 
as follows 

For 320 days (according to Table VIII) 25-6960 days. 

For -30 day (according to Table V) -0242 „ 

Add moon's less the sun's longitude, i.e., the equivalent of 18 tithis in days 177183 ,. 

43-4385 

Deduct the equivalent of 360° of the moon's longitude 29 5306 

13-9079 

We look in Table III for the nakshatra equivalent of 13-9079 days in lunation space. 
We find this to be number 13, whose longitude extends from 1 3-12470 to 14-21843. Now, 
No. 13 nakshatfa is called Hasta, which is therefore the nakshatra current at the ending 
moment of our tithi. 

3"7. When we wish to find the current nakshatra corresponding to a tithi, the above 
method may be varied by converting the tithi into degrees at the rate of 12° for each tithi 
and adding the sun's longitude from Table XVII A and C, as in the example in Sec 287. 
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38. When we wish to find the ending moment of a nakshatra, the following method 
is preferable. This method, which is ver}' simple, is indicated in Table XI which is provided in 
ghatikas and palas as well as in decimals of a day. To use ftiis table, we should know the number 
of the nakshatra and the number of the new moon which th^ nakshatra follows, i.e., whether 
it is the 1st, 2nd, 3rd, or 4th new moon, and so on, and then under the new moon in question 
we look out the "interval" opposite the number of the ^iven nakshatra. The next step is 
to deduct from the interval so found the equivalent (according to the Correction Table in 
Table XI) of the time of occurrence of the first new moon in the Solar Year (given in Table X). 
The result, added to the date of the New Moon, gives us the mean ending moment of the 
nakshatra. If we wish to have the absolute ending moment, we take the equation for the 
nakshatra (Table IX/ to /) corresponding to the moon's anomaly, and if we wish further to 
have the absolute ending moment in local time, we add or subtract the corrections according 
to Table XIII for the given latitude and longitude. . . 

39. Suppose we want the ending moment of Nakshatra Mftla in Lunar KArttika 
A.D. 1910, we proceed as follows :— 

( ? s Anomaly 
Days. Days. 

First New Moon in Solar Year (Table X) ... 25*9134 0-535 

Add for Karttika New Moon ( „ ) ... 177T835 11-856 

Add commencement of Solar Year ( „ ) ... April 13-2080 



Days from April 1 A.D. 1909 ... 216-3049 

Interval" corresponding to No. 19 
"Mftla " Nakshatra under K&rttika (No. 7 Days. 
New Moon)— Table XI ... 6-1353 

Deduct equivalent of 25-9134 accord- 
ing to the correction table in Table XI. 

Days. 

Equivalent of 25 =1-8700 
•91 = -0681 
•0034 = -0002 



ti 

91 



25-9134 =1-9383 — 1'9383 



+ 41970 + 4-1970 + 4-19? 



Days from April 1 ... 220 5019 16'588 

Nakshatra equation (Table IX-k) for 
anomaly of 16*588 days is +-2465 ... ... ... +-2465 



220-7484 days from Ap. 1. 
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That is (by Tables VIII and XIX) 44 ghatikas 54 palas after mean sunrise on 
6th November, A. I). 1910. 

N.B. — For the years A.D. 1840 to A.D. 1919 we can get the ending moment of any Nakshatra yet more quickly 
from Tables XI and XII in the following manner : — 

days gh. palas. d. gh. p. 

(Table XII) K&rtfcika New Moon 1910, November 2 18 18 ( 's Anom ? 12 23 28 

Nak. interval No. 1 9 (Table XI- A, col. VII) 6 IS' P 7 
Deduct for Nak. 1910-11 (Table XII, last col.) —1 56 18 



4 11 49 4 II 49 



6 30 7 

Nak. Equation for i 's Anom. of 1 6 d. 35 gh. 1 7 p. (Table IX-/) + 14 50 



4 11 49 
16 35 17 



6 44 57 

The ending moment is Nov. 6, 44 # ghatikas 57 palas after Ujain sunrise? which only 
differs by 3 palas from the result above arrived at. 

42. If we want this in local time, say at Tanjore (Lat. 11°) we have to add as 
correction, according to Table XIII [Lat. 1 1 ° (Tanjore)— 208th day of Hindu Solar Year, on 
6th Nov., when the Solar Year, commences on 13 April] + 994 seconds of time=41 palas. 

44 ghatikas 54 palas + 41 palas =--45 ghatikas 35 palas, after sunrise at Tanjore on 
6th November, A.D. 1910. 

This is the absolute ending moment of " MAla " Nakshatra in Lunar K&rttika, 
A.D. 1910 (Kaliyuga 5011), according to the Surya Siddhdnta. According to Mr. Srauti's 
Panch&ngam, which is based on the Greenwich Nautical Almanac, the absolute ending 
moment is 52 ghatikas 24 palas and according to the Kanjanur " Panch&ngam (No. 28)" 
it is 47 ghatikas 16 palas. 

43. Suppose that in the same month we required to know the ending moment of 
No. 13 "Hasta" Nakshatra, instead of No. 19 "Mftla", we would have to take the 
"Interval" in Table XI for No. 13 and deduct therefrpm the equivalent of 25*9134, i.e., 1*9383, 
which is the same for all months and all nakshatras throughout the Solar Year 1910 A.D. 
Against No. 13 under the 7th New Moon in Table XI there are two li Intervals i.e. f 0*0638 
and 27'8tf 54. We take the second interval as we cannot deduct 1*9383 from the first interval. 



Nakshatra Interval. 



27-3854 

-1*9383 (Annual Nak. Corrn.) 
25*4471 



Nakshatra equation for <t's anom. of 10*283 days 
(Tab. IX-/.) 



Days. 
216-3049 

+ 25-4471 
241-7520 

-•2915 



( 's Anomaly. 
0535 
11-856 



+ 25-447 



37-838 

- 27-555 (1 an. month.) 



10-283 



241-4605 days from 1st April, i.e., 



(by Tables VIII and XIX) 27 ghatikas 38 palas after mean sunrise on 27th November, 
A.D. 1910. 
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44 Lastly, if we want the ending moment of No. 15 « Sv&ti " Nakshatra in the 
S ame month we find two - intervals " for No. 15 in Table XI, ^. of ^.^ 
be deducted. In other words, there will be two « Svto's » in Lunar K.rt u. 19 10 -™ 
2-08 minus 194 or at -14 of a day after new moon and the other at 29*1 rrnnus 1 94 o 2 47 
days after new moon. The equation for the mean anomaly of the first Svat, will be that fo an 
anomaly of0-53+ 1186+ 14=12-53 days ; in this case the equation is-1 18 I he absolute 
SS'^ent of the first Sv* will be -305 + •H-118^327 or 10, g h,^- 
sunrise on the new n.oon day, i.e., the 210th from 1st Apr* or 2nd November, A.D. 1910 

The equation for the C's mean anomaly at the ending moment of the second bvati 
will be that tor (0-53+ 11-86+ 27 47- 27-55)- 12-31 days ; that is, by Table IX-;, the equa- 
tion will be — * 138. 

The absolute ending moment of the second Sv&ti will then be 

216'3049 
27-47- -138 = +27-332 

243-6369 days from April 1, 
i.e., (by Tables VHIand XIX) 38i ghatikas on 29th November, A.D. 1910. 

' This is midway between Mr. Srauti's time (36| ghatikas) and 'the, " Kanjanur » 
time (41 ghatikas) for the nakshatra in question. 

N.li.—Vfa have not corrected our result for local time. 

45 Besides the system of the division of the moon's path among the stars into 27 
equal nakshatra spaces, there are two others, called Garga's system and Brahma's system, by 
which the sidereal month of 27-32166 days is divided into 27 convenient but unequal stages. 
Our Table III «nves the collective duration of the nakshatras according to the unequal systems, 
and the ending moment of each nakshatra according to either of these system can be 
old by adding the corresponding collective duration to the ending moment c > the last 
Nakshatra Revatl, which should be first determined. We have also given in Table III the 

„s of the deities presiding over the several nakshatras. 

46 It is sometimes found that an extra Nakshatra Abhijit is interpolated between 
Nos. 21 and*22, Its duration is shown in Table III in the column dealing with " Brahma's 
System". — 

CHAPTER VII- 

YOGAS- 

47 A yoga is the time during which the sun and moon together accomplish 
13 degrees 20 minutes of space. There are thus 27 yogas which together make 360°. 
The names of all the yogas are given in Table III, from which it will be seen that the 
collective duration of 27 yogas is 25-42022 days. 

48 Unlike tithis and nakshatras, the yogas do not represent the stages of the 
actual motion of any heavenly body or of a set of heavenly bod ies. They are thus the result 
of a mathematical rather than of an astronomical conception. If we draw a line 

i 1 

V a 

where a represents the motion of the moon in a given time and b the motion of the sun ,„ 
same time it follows that a-b is the moon's elongation or the space gained by the 
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moon over the sun in the given time. If we regard separately the spaces travelled by the 
sun and the moon in this time, we might say that together they have done a ±b. This 
a + 6, then, is the yoga, while a- bis the tithi. To derive the yoga from the tithi, we make 
use of the formula 

a— £ + 26= Yoga. 

just as we derived the nakshatra from the tithi by means of the formula a- b+b. (Sec 36 
supra.) 

. Supposing we want to determine the yoga current at the ending moment of 

the tithi for 27th February 1910, we proceed as iollows. We have found supra (Sec. 33) 
that the 18th tithi ended at '2479 day on 27th February, 1910, and that the corresponding 
solar day was 320 30 days, while the corresponding moon's anomaly was 12*324 days. 

In accordance with the formula a-b + 2b,we add twice the sun's longitude to the 

tithi. 

The sun's longitude for 320-30 days is calculated as follows :— , 

For 320 days (last column of Table VIII) ... 25*6960 

For -30 day (Table V, sun's longitude) ... -0242 

25*7202 

Multiply this by 2 ... ... 51-4404 

Deduct completed lunation ... ... 29 5306 



• , 21-9098 
Add equivalent of 18 tithis (Table II) ... 17-7183 



~ ' ■ ■ 39-6281 
Deduct completed lunation ... ... 29 5306 



10-0975 



The yoga corresponding to this lunation space is the 10th, i.e., Ganda, 

(Table III) whose space ends at ... ,.. ... 10-9372 

This, therefore, was the yoga current at the ending moment of our tithi. 

NJB.— Or as in See. 37, the sun's longitude may be calculated directlv from table XVII A and C thus 
Sun's longitude for 320 days ... ... ..." ... 313-2634« 



Do. -30 day 



Twice ©'a longitude 
Add tithi X 12 ... 



•2957 



3135491° 
= 627-0982° 
= 216° 

843-0982 
720° 



Deduct completed circles ... 

( 's Yoga longitude ... ... ... ... ... ~123~0982 

From the Bye-table we see that the current Yogi* was Ganda. 

Easy Method for Yogas- 
. _ A . very simple method of determining the ending moment of any Yoga is 

indicated in Table XI which is to be used in precisely the same manner for Yogas as 
for Nakshatras. We proceed to show how Table XI should be used for Yogas forany vear 
any lunar month, and any yoga. We take the solar year, A.D. 1910-11, the Lunar month 
KArttika, and Yoga "Ayushmat ". 

For the year 1910-11 A.D., the correction corresponding to 25-9134 (first new moon 
in solar year) according to the Yoga correction table, is determined as follows :— 

Correction corresponding to 25 = 3*4797 
» „ -91 = -1267 

» „ 0034 = -0005 

36069 
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In Lunar Karttika, A.D. 1910, there are two yoga " intervals " for No. 3 " Ayush- 
mat", from each of which 3-6537 can be deducted. Let us calculate the mean and absolute 
ending moments of each of these " Ayushmats ". 

<[ 's Anom. 
Days. Days. 

First New Moon in solar year ... ... ... 25-9134 0-535 

Add for Karttika New Moon (Table X) ... ... 177-1835 11-856 

203-0969 12391 

First No. 3. Yoga : Interval ... 3"8846 
Correction ... — 3-6069 

• Net Interval ... ... ... + '2777 + "2777 + -278 

203-3746 12-669 
Commencement of solar year ... - Ap. 13-2080 

Ap. 216-5826 ~1%L, 48gh." 5p. 

(1) ©'s Yoga Equation for Anom. of 203-3746 or216d - 3 ** h - 57p « 

days, i.e., 203d., 22gh. is, by Table IX—/, 
+ 7gh., 55p. - 

(2) f's Yoga Equation for Anom. of 12d., 48gh. 

5p. is, by Table IX-*, - 5gh. lOp. 

(3) Sum of 0's + ( 's Equations = 2gh. 45p. + 2 « h - 45p - 

216d. } 37gh. 42p. from 1 April, 
i.e. (by Tables VIII and XIX) 37 ghatikas 42 palas after mean sunrise on 2 November, 
A.D. 1910 (Lanka time). 

This is the absolute ending moment (according to Sftrya Siddhanta) of the first 
Ayushmat Yoga in the lunar month of Karttika, Kaliyuga 5011 (expired). 

52. For the second " Ayushmat " yoga of the same lunar month, we proceed as 
follows : — 

<f 's Anom. 
Days Days. 

Karttika New Moon 203-0969 12-381 

Net " interval " for No. 3 yoga :— 

From 29-3048 
Deduct yoga correction 
for the year —3-6069 

n 256979 25-6979 25-698 

228-7948 / 38*079 
or 228 d., 47gh. 41p. 27'555 

Commencement oi solar year April 13 2080 or 13d., 12gh. 29p. 10*524 or 

242d., Ogh. lOp. 10d., 31gh. 30p. 

' Add. 

(1) 0's Yoga Eqn. (Table IX-*) for 228d., ©'sEqn. + 5gh. 12p. 

48gh. is + 5gh. 12p. — — 

8 . 10d„ 36gh. 42p. 
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242d., Ogh., lOp. 

(2) By Table IX-i, .C's Yoga Eqn., for 

10d., 36gh.„42p. is— 15gh., 8p. 

(3) Sum of 0's and C's Yoga Equations = — 9gh. 56p. 

— 9gh., 56p. 

241 d., 50gh. I4p. from 1 April, 

»>., (by Tables VIII and XIX) 50 ghatikas 14 palas after mean sunrise on 27 November, 
A.D. 1910. 

53. For the years A.D. 1840 to A.D. 1919 yogas may be calculated very readily by 
means of Tables IX-/, XI-A, and XII. Thus, for " Vyattp&ta " yoga in April," A.D. 1910 

©VAn. ( 'b An. 

d. gh. p. d. gh. p. d. gh. p. 

Table XII, Chaitra new moon, A.D. 1910, April 9 35 27 361 38 30 26 6 48 

d. gh. p. 

(Table XI-A, C0l. XIII, (ohaitra follg. Adhika masa) 

Interval for No. 17 "Vyattp^ta" yoga 17 49 25 

Deduct Yoga correction for the year (Table XII) 1 45 

16 48 40 + 16 48 40 16 48 40 16 48 40 



Tab. IX-i 0'S Yoga eqn. for 13d. 1 lg.--8gh. 25p. 26 24 7 378 27 10 42 55 28 

6 H 6 & • 365 15 30 t 27 33 20 

C's Eqn. forl5d. 13gh. 43p. + 7gh. 40p. — - — — — - 

M & ______ 13 11 40 15 22 8 

Sum of ©'s and CsEqns. — 0gh.45p. — 45 — 8 25 

^ ° (0's Eqn.) 



April 26 23 22 



15 13 43 



That is, " Vyatipftta " yoga in April 1910 ended at 23 ghatikas, 22 palas after mean 
sunrise on 26 April. 

54. Yogas in their astronomical sense are not very much in use at present, Dut 
certain astrological yogas (Amritayoga, Siddhayoga, Maranayoga) are much more in use, 
being based on combinations of Nakshatras with certain week-days. 

Apart from inscriptions in the Vikrama Era, where yogas are freely cited, one 
hears of the y oga proper in such auspicious combinations as the following :— 

Kabila Shashthi, i.e., the combination of Bhftdrapada Krishna Shasthi (in a year 
in which either BhlLdrapada or some previous lunar month is adhika) with 
Nakshatra Rohini and Yoga Vyatipata on a Tuesday. The combination 
is proverbially rare and supposed to be very difficult to foresee, but it can 
be easily predicted by means of the present method. Look in Table X 
for BMdrapada.mean new moon (in a year having this or some previous 
month as adhika) falling on a Wednesday, mean ending moment being less 



* The deduction of the period of an entire solar year is made here. 

t The deduction of the period of an entire anomalistic lunar month is made nere. 



(28) 

than -50, and calculate Rohini Nakshatra and Vyattpdta Yoga for that 
month . Of course the tithi, the nakshatra, or the yoga may fall on Monday 
or Wednesday, and then there will be no Kapildshashti. 

N.B.—\n A.D.l7j A.D.193, A.D.396, A.D.440... A.D. 1513 these were Kapilathatlitu : none between A.D. 

1840 and A.D. 2000. Let the student try A.D. 1736 and A.D. 1787. 

Ardhodaya yoga, i.e., a combination on a Sunday by day-time, of Nakshatra Rohini 
Yoga Vyatipdta, and Mdgha am&v&sya, (*.*., the am&v&syA at the end of lunar M&gha). 

Champa Shashthi, i.e., a combination on a Sunday or Tuesday of Mdrgasira'iukla 
Shashti with Nakshatra Satabhishaj and Yoga Vaidhriti. 

Mahdmahd Varuni, i.e., a combination of Phdlguna krishna trayodasl with Satur- 
day and Nakshatra Satabhishaj and Yoga Subha. 

Dasahari, i.e., a combination in the forenoon of Jyeshtha sukladasamt with Wednes- 
day (or Tuesday) and Nakshatra //rtsto and Yoga Vyatipdta. 

Mahdsivardtri, i.e., M&gha krishna chaturdast combining at midnight with Sunday 
or Tuesday and Yoga Sw«. 

See further Chapter XVI below. , 

CHAPTER VIII. 

KARANAS, AHAS AND TYAJYAM. 
Karanas. 

55. The list of karanas is given in Table III. Every tithi is divided into two 
karanas, and the ending moment of the second of every set of two karanas coincides with 
the ending moment of a tithi. For the other karana all we have to do is to add half a tithi, 
49217 day, to the last mean tithi, as well as to the corresponding solar and lunar anomalies 
and calculate from these data the absolute ending moment of the karana. 

Thus on 27 February 1910 the mean tithi (18th) ended at ... -2479 day. 

For the 37th karana (Bava) add ... .... ... ... , 4922 



days. days- 
Sun's anomaly 320-30 Moon's anomaly 12-324 
•49 '492 



•7401 day 



320-79 ; 0'sEqn. + '1501. 12"816 + -150 = 12/9«S' 

g's Equation— -0840. 

Sum of the equations + -1501— '0840= ■-• + -0661 



•8062 day 

ie. t the karana Bava ended at 48 ghatikas 22 palas on 27 February 1910. 

56. Properly speaking, two karanas ought to be shown in the panch&ngam, 
corresponding to every tithi: but the panch&ngams in practice mark only that karana 
whose ending moment is 30 ghatikas or less from sunrise. If the tithi itself ends at 
30 ghatikas or less from sunrise, the same ending moment is entered in the panch&ngams 
against both tithi and karana. In the above case, i.e., 27 February 1910, the 36th 
karana Vishti ( called Bhadra in the Tamil country) will be found marked in the panchftn- 
gams as having the same 'ending moment as the tithi. . 



Ahas and Tyajyam. 

57. Having discussed the five component parts of a paneh&ngam proper, viz., 
vara, tithi, nakshatra, yoga and karana, it remains to notice two other entries usually found 
in a line with the first five, viz., the ahas and the tyajyam. 

58. The ahas or duration of daylight is simply the normal period of daylight in 
India, viz., twelve hours or 30 ghatikas, with the corrections for sunrise and sunset, deduced 
according to the rules to be presently laid down (Chapters IX and XI)* Thus, if on a 
particular day the sun rose at 5-25 a.m. and set at 6-20 p.m. the ahas would be 12 hours 
+ 35' + 20' = 12 hours 55 minutes, or 32 ghatikas 18 palas. (Tables XX and XIX*} 

59. The tyajyam (lit., portion to be abandoned for purposes of business) is a 
definite portion of the total duration of each nakshatra, which portion is considered inaus- 
picious. If the tyajyam, always reckoned from the first moment of each nakshatra, ends by 
day, it is called a day-ty£tjyam, and if it ends by night, it is called a night-ty&jyam, and in 
the latter case it is usual to deduct the ahas and state that the tyajyam ends so many 
ghatikas and palas after sunset. 

60. The following are the fractional parts which are tyajyam for the several 
nakshatras : — 

Tyajyam. 



1 Asvini (five-sixths) ... 

2 Bharani (two-fifths) ... 

3 Krittika (one-half) 

(Tarn. Kiruttigai) 

4 Rohini (two-thirds) 

5 Mrigasira (seven-thirtieths) 

(Tarn. Mirugasiram) 

6 Ardra (seven-twentieths) 

(Tarn. Arudra or Tiruvadirai) 

7 Punarvasu (one-half) .;. 

8 Pushya (one-third) 

(Tarn. Pusam) 

9 Asle^ha (eight- fifteenths) 

(Tarn. Ayilyam) 

10 Magha (one-half) 

(Tarn. Magham) 

11 Purva Phalguni (one-third) 

(Tarn. Puram) 

12 Uttara Phalguni (three-tenths) 

(Tarn. Uttaram) 

13 Hasta (eleven-thirtieths) 

(Tarn. Hastam) 

14 Chitra (fourteen-fifteenths) 

(Tarn. Chittirai) 

15 Svati (seven-thirtieths) 



3 
7 

3*0 
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16 Visakha (seven-thirtieths) 

(Tarn. Visakam) 

17 Anuradha (one-sixth) ... ... 

(Tarn- Anusham) 

18 Jyeshtha (seven-thirtieths) 

(Tarn. Kettai) 

19 Mula (one-third) 

(Tarn. Mulam) 

20 Purva Ashadha (two-fifths) 

(Tarn. Puradam) 

21 Uttara Ashadha (one-third) 

(Tarn, Uttiradam) 

22 Sravana (one-sixth) 

(Tam. Tiruvonam) 

23 Sravishtha or Dhanishtha (one-sixth) 

(Tam. Avittam) 

24 Satabhisaj or Satataraka (three-tenths) 

(Tam. Sadayam) 

25 Purva Bhadrapada (four-fifteenths) 

(Tam. Purattadi) 

26 Uttara Bhadrapada (two-fifths) 

(Tam. Uttirattadi) 

27 Revati (one-half) 



7_ 
3 <> 
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_4_ 
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N.B.— Authorities differ as to the tyajyam for certain of the nakshatras : for instance, Mi. Srauti has informed the 
author that his tyajyams for nakshatras Nos. 13, 14, and 19 are _7_ y | > and ^* (instead of i-l., -1*, and i) respectiyely. 

61. The method of working out the tyajyam is simple. We take the total 
duration of each nakshatra from the ending moment of the previous nakshatra up to its own 
ending moment and cut off the tyajyam. 
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Thus, according to the table in section 175 on 12 July, 1910, Nakshatra Uttara 
Phalgunt ended at Madras at 51 ghatikas 50 palas. 

On 13 July 1910, the next Nakshatra Hasta ended in the same latitude at 
56 ghatikas 30 palas. 

The total duration of the Nakshatra Hasta was, therefore, 64 ghatikas 40 palas. 
The tyajyam for Hasta is 

Now, of 64 ghatikas 40 palas = 11 x(2 ghatikas 9 palas) = 28 ghatikas 39 palas, 

.\ The ty&jyam for Nakshatra Hasta ended on 

12 July 1910, 51 ghatikas 50 palas 

+ 23 ghatikas 39 palas 

13 July 1910, 15 ghatikas 29 palas, which was a day tyajyam* 
Again, tin 20 July 1910, Nakshatra Mftla ended at 31 ghatikas 56 palas. 

On 21 July 1910, Nakshatra P&rva AshftdhA ended at 35 ghatikas 36 palas. 
Total duration of Pftrva AshtoM was 63 ghatikas 40 palas, 
of which the tyajyam was i.e., 2 x (12 ghatikas 44 palas)- 25 ghatikas 28 palas. 

.\ Tygijyam for Mftla ended on 20 July 1910 at 57 ghatikas 24 palas ; 

which, being night-time, we deduct the ahas, 31 ghatikas 27 palas (arrived at in 
accordance with subsequent rules regarding sunrise and sunset) ; 

•'• Tyajyam ended at 25 ghatikas 57 palas after sunset on 20 July 1910, and was a 
night tyajyam. 

Our tyajyam will, of course, differ from that entered in other panchftngams exactly 
in proportion to the difference between our ending moment and that of other panch&ngams 
for Nakshatras. 

CHAPTER IX. 

SUNRISE. 

62. As explained in sections 130, 131, Part II " Use of the Tables all Indian time 
is reckoned, in the first instance, from Lanka sunrise, and corrections are then applied so as 
to arrive at the time reckoned from local sunrise. These corrections are three in number:— 

(1) A correction for terrestrial longitude ; 

(2) A correction for equation of time ; 

(3) A correction for the sun's tropical longitude. 

63. To understand the nature of these corrections, we shall give in popular 
language the astronomical theory of local time, as applied by Indian Astronomers. 

(1) Correction for Terrestrial Longitude —If the sun moved uniformly along 
the celestial equator, all places on earth would have sunrise at exactly 6 a.m., 
local time. On this supposition local time for any moment of the day could 
be deduced from Lanka time by adding or subtracting four times as many 

4 
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minutes of time as there are degrees of longitude between Lanka (or 
Ujjain) and the given place. The longitude of Ujjain being 7(5° East of 
Greenwich, any place whose longitude is more than 76? from Greenwich has 
a positive correction, and any place whose longitude is less than 76° has a 
negative correction for terrestrial longitude. For example : the longitude of 
Madras being 80^° East of Greenwich, i.e., 4| w more than Ujjain, local time at 
Madras is obtained from Lanka time by adding 4|° x 4' = 18 minutes of time. 

A'/J.- — A meridian of terrestrial longitude makes a revolution of 360° in 24 hours, that is, it revolves 1° in 24X60 
4-360=4 minutes. This interval of 4 minutes may he called the timr-tUffr-renee corresponding to a degree of terrestrial 
longitude. 

The Time— Difference or correction for terrestrial longitude for nearly 200 import- 
ant places in India (their importance being gauged by their population according to the 
Census Report of 1901) is given in Table XIII- A, pages 189, 190. The correction is given in 
seconds of time which can be converted into palas or vinadis by simply dividing the correc- 
tion by 24. 

(2) Correction for Equation of Time. — The sun does not move uniformly through- 

out the year, as we know from Table IX-c and Table XVII-A. Hence, for each 
day of the solar year, we have to apply a correction which depends on the 
day's equation of the centre. The correction for each day of the solar year 
on account of the equation of time is given in Table XIII and it is expressed, 
like the first correction, in seconds of time. 

(3) Correction for the Sun's Tropical Longitude.— The sun does not move along 

the equator, as in our first supposition, but along the ecliptic ; and therefore 
it is only at the points where the ecliptic cuts the equator, i.e., at the moments 
of vernal and autumnal equinox that the first supposition holds good. At 
other times of the year, a correction has to be applied, depending on the 
sun's tropical longitude, i.e., on his distance from either equinox measured 
along the ecliptic. 

64- Now, how are we to determine the sun's tropical longitude ? The longitude 
that is given by the day of the Indian solar year is a sidereal longitude, i.e., the longitude of 
the sun measured from a fixed point of the ecliptic, which fixed point was the true vernal 
equinox about A.D. 5C0 or Kaliyuga 3600. Every year since then, the vernal equinox has 
been moving further and further away from that fixed point, and the sun's tropical longitude 
for any year* subsequent to 3600 Kaliyuga must be found by adding to his sidereal longitude 
3 degrees for every subsequent period of 200 years* In this portion of our treatise degrees 
are always converted into days, and for the purpose of SArya Siddhanta tithis, the 
tropical longitude for any day in any year is determined by adding to the day of the solar 
year 1 day for every 64years expired since 3740 Kaliyuga {A.D. 639). Other Siddhantas give 
the precession as 1 day for every 60 years, which is more correct than 1 day for every 64 years 
{see Sec. 277). 

[65. By reckoning 3740 Kaliyuga and not 3600 Kaliyuga as the date of coincidence of the sidereal and 
tropical longitude, we eliminate the Sodhya of 21707 days (Surya Siddhanta) ; otherwise we would 
hare to deduct the Sodhya from the day of the solar year in order to arrive at the sidereal longitude 

and then add to the sidereal longitude so arrived at as many days as there were periods of 64 war* 
since 3600 Kaliyuga. (2-1707 X64=139-9248, which is nearly 140.) ^ y 

* This is the correction for precession of equinoxes. The addition to be made to Indian sidereal longitudes on 
account of he precession l of equinoxes is given in degrees in sec. 284 under » Platnetary Chronflogy f„ 
various epochs from A.D. 520 to A.D. 2051. ij vujuuuiugj lor 
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B» p re «»t i. perhaps th. b»t — !» . Wuto ™* .< ^ J 4 ^» ^SStSK d 

Table VII (b) is the sun's motion for 2*17 days. 

_ . _! ' !' „ .« t _i» ii. . i ,r^.or- «to a.ro at.. 



21707 days from the day of the solar year we aie at 
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be day ot tlie soiar year we aie »u. 4.^ 4.1,^^0^ 

For the year A.D. 1919 the tropical longitude is found by adding to the day 

of the Solar Year Hl^=^ = ^- 8 -°, exactly 20 days, and this addition holds good for 64 

64 64 

years, i.e., for 32 years before and 32 years after A.D. 1919 or from A D. 1887 to ^ 196L 
In Table XIII the correction for Tropical longitude which applies -to i he year A.D. 19l9is 
assumed to apply to the whole period of 80 years from A.D. 1840 instead of only to the period 
of 32 years from A.D. 1887. There is no great error in this assumption. 

68 For 30 important places in India, including one for every degreeofN Latitude 
between 8° and 35°, and also Calcutta and Bombay which are dealt : with separately at pp.18? 
to lis "he total of all the three corrections is given in Table XIII for each day of the so ar 
ye F^r her, the same table gives the equivalence of English and Indian solar dates for 
Tsola Tears which commence on the 13th April ; for other years we must make a 
t^JvaMHon according as the Indian solar year in question commenced after or before 

13th Apn^ ^ elementary notions on Time, we are ready to work out quite accu- 
rately (according to the Siddhtatas) any problem in local time We shall work out, by way 
of illustrations, the somewhat formidable array of problems which are presented in Professor 
jacobi's learned article in Vol. II of the Epigraphia Indica „ * i \ 

([) Kaliyuga 4128 ; 4 BhAdrapada (Bengal solar month) ; place Ratnagiri, 17° N. Lat.) 
Correction (1) for terrestrial longitude; -34 vinadis. (We do not use this 
correction.) 

Correction (2), equation of time : for 4 Bh&drapada, i.e., the 129th day of solar 

year, in 17° lat. + 425 seconds. 
Correction (3), tropical longitude for Kaliyuga 4128, 4 Bh&drapaua : the number 

ofdaystobeaddedtol29is 4 ^^ = ^=6. Now, 129 + 6 being 135, 
it follows that 

correction (8) is that for the 135th day, 17° N. Lat., U, + 746 seconds. 
Total of the corrections (2) and (3) is + 425 + 746= + 1171 seconds J™ or 49 
vinadis. 

NB —Corrections (2) + (3) "are sufficient for determining local sunrise : in this case 
the result '*< +49 vinadis » means that on the day in question the sun rose at Ratnagiri 49 
vinadis or 20 minutes before 6 a.m. [Result arrived at by Professor Jacob, 50 vinadis wh.ch 
is also 20 minutes of time.] 

Kaliyuea 4325, 4 M&rgasira (Bengal solar month), Srinagar, latitude 34-. 
Correction (1) : - 8 vinadis. (We do not use this correction.) 
Correction (2): +437 seconds (220th day.) 
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Correction (3): For 220 + ^^^20 + ^ = m^ = 22^ ^ 

the correction is -2248 seconds. , 

Total of corrections (2) and (3) : + 437-2248 sec.=-l 8 ll seconds=-75 vinadis. 
[Professor Jacobi arrives at the result - 74 vinadis.] 

(iii) Kaliyuga 4128 ; 7 Jyeshth a (Bengal solar month) ; Aligarh, latitude 28°. 

Correction (1), + 14 vinadis. (We do not use this correction.) 

Correction (2),- 291 seconds (37th day) f Tota ' of corrections (2) + (3): + 2285" 
Correction (3), + 2576 seconds (43rd dav) "l = £ vinadis (94 vniadis according 

x J/ '{_ to Professor Jacobi). 

(iv) Kaliyuga 3585 ; Ash&dha sukla 12 (lunar month), Eran, 24" N. Lat. 

See Part III, sec. 261, p. (92) of the text.' 

70. The reader should note carefully when the total of all three corrections 
should be used and when the total of corrections (2) and (3) will suffice. When we merely 
want to know by how many seconds local sunrise preceded or followed 6 a.m., we should 
simply add up the second and third corrections, for here there is no need to consider the effect 
of terrestrial longitude. If the total correction is positive, sunrise precedes 6 a.m.; if the 
total correction is negative, sunrise is later than a.m. The first three examples above 
illustrate this aspect of the problem. 

When we want to know how many seconds should be added to or deducted from 
the ending moment of a tithi or nahshatra, of which we already know the Lanka time, i.e., 
the time relatively to Lanka sunrise, we should sum up all three corrections, and if the sum 
is positive we should add it to Lanka time, while if the sum is negative it should be subtracted 
from Lanka time. 

For examples, see the tables for determining the. local Madras time of the ending 
moments of 30 tithis and 27 nakshatras in sections 167 and 175, Part II infra. 

CHAPTER X. 

LAGHNA. 

71. Closely analogous to the calculation of sunrise is that of the laghna, i.e., the 
portion of the ecliptic which appears at the eastern horizon at a particular moment of the day. 
At other times we might require to know the moment of the day when a particular portion of 
the ecliptic will be laghna. An example of the first kind of problem is :— 

" What is the laghna at the moment of a person's birth " ? 

N,B — The portion of the ecliptic which is laghna ox "cut" at the horizon at any given moment is 
ordinarily referred to as " the laghna ''. 

An example of the second problem is: — 

" At what moment of a day, suitable for marriage, will a particular sign of the 
zodiac be laghna, so that the hour as well as the day most suitable for marriage may be 
determined " ? , 

The best exposition of the Laghna is that given by Professor Jacobi at pp. 189, 190 , : 
of the Indian Antiquary for 1900, Vol. XXIX. A slight adaptation of Professor Jacobi's 
rules will be necessary to suit our Sunrise Table XIII. 
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72. The Rules are :— . 

(1) Calculate the time-difference for the interval of space between the sun 

and the portion of the ecliptic which is laghna. 

(2) Apply the necessary corrections for tropical longitude. 

73. Problem /.—At how manyghatikas and /-a/asaftersunrise was the 165th degree 
of the ecliptic {i.e., the 15th degree of the sign Kanya vide Eye-table—) laghna on the 6th 
Jyeshtha (Bengal solar month) in Kaliyuga 4000, Latitude 20° North ? By Table VIII, the 
end of 6th solar Jyeshtha was -60 + 30-93+ 6=37-53 days from the first day of the solar year. 

(N.B.— We add -60 on acco.int of the commencement of the solar year according to Table X-Surj/a SiddMnta). 

Now, the sidereal longitude corresponding to any day of the solar year is found from 
Tables XVII -A and XV1I-C (Tables, p. 207 208) thus:— 

©*s Long, for 37 days of the solar year (Table XVII-A). 34-32° 

©'s Long, for -53 day (Table XVII-C) ^2 

34-84° 

' For the present purpose we take the nearest whole degree, i.e., 35 degrees. 
The interval in space between 35° and 165° = 130°. 
Now 360» of the ecliptic rise above the horizon in 1 day or 60 ghatikas. 

.,o no 130x60 = 21 I ghatikas 

•M30 ... ••• ••• 360 3 s 

= 21 ghatikas 40 palas. 
In other words, the 165th degree of the ecliptic was laghna about 21 ghatikas 
40 palas after sunrise on the day in question. 

74. Next, we proceed to apply the corrections for tropical longitude. 

The difference between the tropical and sidereal longitude of the sun for the 
year 4000 Kaliyuga = 40 - 4 days. Now 37-53 days + 4 days- 41-53 days. 

The correction for the tropical longitude of the sun is that pertaining to the 41st 
day in Table XIII, p. 105, under latitude 20°, i.e,+ 1865 seconds. 

For the correction for tropical longitude of the laghna, i.e., sidereal 165° of the 
ecliptic in Kaliyuga 4000 we have to determine the day when the sun accomplishes 165° 
of the ecliptic, which is determined as follows from Tables XVII-A and XVII-C :— 
(Table XVII-A) 169 days = 164-43° 
(Table XVII-C) -58 day = J>7° 

169-58 days = 165° 

We add 4 days to 1 '59-58 days for tropical longitude in the year 4000 Kaliyuga. 
Total 173-58 or 174 days. 

The correction for tropical longitude corresponding (in Kaliyuga 4000) to sidereal 
165°, or tropical 174 days, is, + 151 seconds. 
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We add this correction with the sign reversed to the first : — 

+ 1865- 151 = 1714 seconds = +72 palas. 
Adding this correction to the approximation first arrived at, we have 

21 ghatikas 40 palas. 
+ 1 ghatika 12 palas. 

22 ghatikas 52 palas. 

This was the moment (according to Professor Jacobi, be. cit.) when the 165th degree 
of the ecliptic was laghna on the day in question. 

N.B— Firstly, we had to convert .165° of the ecliptic into days in order to apply 
Table XIII, which expresses the various portions of the ecliptic as days of the solar year. 

Secondly, we reversed the sign of the correction in the case of the laghna because 
what we wanted was the difference between the corrections on account of the tropical 
longitude of the sun and of the laghna respectively. 

75. Second Problem. — u What portion of the ecliptic was laghna on the same day 
at 20 ghatikas after sunrise " ? 

We have seen that the Solar 6th Jyeshtha corresponds to 35° sidereal longitude. 

360 

Now, a time-difference of 20 ghatikas answers to an interval in space of 20 x = 
120 degrees. 

/. The portion of the ecliptic which was laghna at 20 ghatikas after sunrise 
was (roughly) 120° + 85° = 155° or the 5th degree of the 6th sign Kanya (vide Eye-table for 
the longitude corresponding to the different R&ses). 

This is enough for all ordinary calculations of laghna. 

If we wish to be quite accurate, we proceed as follows. The correction for tropical 

longitude of the sun on the day in question was, as we have seen, + 1865 seconds. 

The correction for the tropical longitude of the laghna, i.e., 155° of the ecliptic 
must be found by applying Tables XVII-A and XVI1-C. 

(Table XVII-A) 159 days = 154-57° 
(Table XVII-C) '44 day = -43° 

159-44 days= 155'00° 
Add for tropical longitude 4 days 

163-44 days. 

The correction tor tropical longitude pertaining to the 20th degree of latitude and 
the 163rd day (in Kaliyuga 4000) is (by Table XIII) + 333 seconds. 

We add this with sign reversed to the first correction : 
+ 1865 - 333 =+ 1532 =+ 64 palas. 

In other words, on the day in question, the 155th degree of the ecliptic was laghna 
at 20 ghatikas plus 64 palas. 

We want, however, the degree of the ecliptic which was laghna at exactly 
20 ghatikas after sunrise. 
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76. The annexed small table adapted from. Prof. Jacobi's Table of udaydsus in 
Vol. 1, Ep. Ind., enables us to accomplish this stage of the problem. 

We learn from this table that in the 20th degree of latitude the 6th sign of the 
zodiac (KanyA, with which we are concerned) takes 257 seconds to rise one degree above 
the horizon. 

1532 

A 64 palas or 1532 seconds are taken to rise i^^ 5 ' 96110 
or (by Table XX) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 
In other words, we should deduct 5 degrees 58 minutes from 155° in order to know 
which portion of the ecliptic was laghna at exactly 20 ghatikas after sunrise on the day 
in question. 

The portion in question was 155° minus 5 degrees 58 minutes = 149 degrees 
2 minutes, which is exactly the result arrived at by Professor Jacobi. 

TABLE. 

Time (in seconds) taken by a Degree of the Ecliptic to rise above the Horizon. 

Degrees of Terrestrial Latitude from 8° to *S5°. 

11° 12° 13° 14° 15° 16° 17° 18° 19° 20° 21° 

206 204 202 201 199 197 195 194 192 190 188 186 

224 223 221 220 218 217 215 214 212 211 206 

252 251 251 250 250 249 248 248 247 246 249 

261 265 266 266 267 267 268 269 269 270 270 

254 256 257 259 260 262 263 265 266 268 269 

241 243 244 246 248 250 252 254 255 257 259 

23° 24° 25° 26° 27° 28° 29° 30° 31° 32° 33° 34° 35° 



Signs 


Degrees 












10° 


of the 


of 








V 


9° 


Zodiac. 


Ecliptic. 












206 


1 


0<>— 30° 


XII 


330° 


—360° 


210 


208 


II 


30 — ' 60 


XI 


300 


—330 


229 


227 


226 


III 


60 — 90 


X 


270 


—300 


253 


253 


252 


IV 


90 —120 


IX 


240 


—270 


263 


263 


264 


V 


120 —150 


VIII 


210 


—240 


250 


251 


253 


VI 


150 —180 


VII 


180 


—210 






239 


Signs 


Degrees 








22° 


23° 


* 


of the 


of 








24° 


Zodiac. 


Ecliptic. 














I 


0°— 30° 


XII 


330 c 


>— 360° 


184 


182 


180 


II 


30 — 60 


XI 


300 


—330 


208 


206 


204 


III 


60 — 90 


X 


270 


—300 


245 


244 


244 


IV 


90 —120 


IX 


240 


—270 


271 


273 


273 


V 


120 —150 


VIII 


210 


—240 


270 


272 


274 


VI 


150 —180 


VI 


180 


—210 


261 


263 


265 



180 178 176 174 
203 201 199 



165 163 161 159 167 
196 194 192 190 188 * 186 184 

236 
280 



172 1 70 168 
197 



274 274 275 275 276 277 277 278 278 279 
276 278 279 281 283 285 287 289 291 



267 269 271 273 275 278 280 282 284 



293 295 
286 288 



whose tropical longitude is 100°, then 



CHAPTER XI. 
SUNSET. 

77. The considerations to which we have introduced the reader in dealing with 
Sunrise and Laghna will enable him to deal also with sunset, which is only the supplement 
(in the language of geometry) of sunrise. 

Supposing the sun is at a point of the ecliptic 
we have to consider at sunrise how long, relatively to the mean sun on the equator, the mean 
sun on the ecliptic takes to rise 1 00% and at sunset we riave to consider how long, relatively 
to the mean sun on the equator, the mean sun on the eclidtic takes to fall 80°. [see Sec. 63 (8)] 

78 Accordingly, to determine the moment of |sunset by local time, we should take 
the sum of (1) the correction for equation of time, which is the same or nearly the same as 
for sunrise, and (2) the correction for tropical longitude, which will be the supplement of the 
tropical longitude for sunrise. The supplement of an angle is the difference between it and 
180'. In our sunrise tables, degrees are expressed as days and by Tables XVII- A and 
XVII-C, 180° = 184-80 days or in round figures 185 days. 
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79. What we have to do, therefore, to determine the second correction for sunset 
is to find the difference between the day of the solar year under consideration and 185 days, 
and take the correction for tropical longitude for the day so arrived at. If the solar day we 
are considering exceeds 185 days, the sign of the tropical longitude for the difference will 
remain unchanged : otherwise the sign should be reversed. This correction should then be 
added to the equation of time in order to determine the interval between sunset and 6 p.m. 
local time, while the total so arrived at should be added again to correction (1) adverted to in 
sec. 63, i.e., the correction for terrestrial longitude, in order to arrive at the interval 
between 6 p.m. Lanka time and local sunset. 

80. In the absence of any other standard authorities on the subject, we may com- 
pare our calculations of sunset for A.D. 1910-11 with those given in the Kumbakonam 
Mutt Panch&ngam, edited by Mr. Visvan&tha Srauti, b.a. 

Latitude 11 N. 



Date by European Calendar 
as well as by Tamil 
Solar Year . 
S&dhdrana,, 
A.D. 1910. 



Day of 
Solar Year 
according 
to Table 
XIII. 



Equation of 

Time in 
Seconds by 
Tab. XIII 
under Lat. 
11* for the 
day of Solar 
Year entered 
in col. 2. 



Supplement to 
Trop. longitude in 

Days (i.e., 
difference between 
col. 2 increased 
by 20 and 185 
days). 



(Tanjore). 

Correction for 
Trop. Longitude 
ace to Tab. 
XIII for the 
Supplemental 
day arrived at 
in column 4 
(sign to be re- 
versed if neees' 
sary)» 



Sum of Correc- 
tions arrived at 
in columns 
3 and 5. 



Moment 
of Sunset 
according 
to col. 6. 



Sunset 
accord- 
ing to 
Mr. Srau- 
ti's Pan- 
changam 
for 1910. 



1 


2 


3 


4 


5 


6 


7 


8 














P.M. 


P.M. 


Chittirai 1 (Ap. 13) ... 


1 


-435" 


164th day 


- 22" 


- 457"=:- 7' 


6-7 


6-7 


Vaikasi 2 (May 15) ... 


32 


- 352" 


133rd day 


- 312" 


- 664"= -11' 


6-11 


6-11 


Ani 3 (Je. 16) 


65 


- 147" 


100th day 


- 986" 


-1133"= -19' 


6-19 


6 19 


Adi 3 (Jl. 18) 


97 


+ 163" 


68th day 


- 1469" 


-1306"=- 22' . 


6-22 


6-23 


Avani 4 (Au. 19) 


129 


4-411" 


36th day 


-1168" 


- 757"= -13' 


6-13 


6-14 


Purattasi 5 (S. 20) 


161 


4-515" 


4th day 


- 144" 


4- 371"= 4- 6' 


5-54 


5-55 


Aippasi 6,(0. 22) 


192 


4-494" 


27th day 


4- 969" 


4-1463"= 4-24' 


5-36 


5-36 








(212-185=27) 










Kartigai 8 (N. 23) . 


224 


4-353" 


59th day 


4-1523" 


+ 1876"= 4-31' 


5-29 


5-30 


Margali 3 (D. 17) 


249 


4-140" 


84 th day 


4-1278" 


4-1418"= 4-23' 


5-37 


5-37 


Tai 22 (F. 3) A.D. 1911 


296 


- 268" 


133rd day 


4- 312" 


4- 44"= 4- 1' 


5-59 


6-1 


Panguni 2 (Mr. 15) A.D. 1911 ... 


337 


-421" 


172nd day 


4- 12" 


- 409" *= - V 


6-7 


6-8 



81. We observe (1) that sufficiently accurate results can be obtained by taking 
whole days instead of days and fractions of days in columns 2 and 4 supra ; in other words, 
it is not necessary to calculate the day of the solar year with exactitude as we did for Problem 
I under "Laghna", (2) that a positive correction in column 6 re-appears in column 7 as a 
deduction from p.m., while a negative correction in column 6 re-appears in column 7 as an 
addition to 6 p m. 

Supposing a b^rth took place 2 hours after sunset on 13 April, 1910, the moment of 
birth would be 6 p.m. 4- 2 hours + 7' = 8-7 p.m. In this case sunset was 6-7 p.m. On the other 
hand, if a birth took place 2 hours after sunset on 23 November, 1910, then the correction for 
sunset being 4- 31', the local time at which the birth took place would be 6 p.m. 4-2 hrs.~ 31' 
= 7-29 p.m. In this case sunset was at 5-29 p.m. 
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CHAPTER XII. 
ECLIPSES. 

82. Eclipses are a most valuable and unerring historical record, and eclipses are 
freely cited in Indian historical documents. Accordingly, the date of occurrence of solar and 
lunar eclipses has been indicated in Tables X and XII by means df the symbol # for solar 
eclipses and © for lunar eclipses. A solar eclipse can occur only at new moon and a lunar 
eclipse can occur only at full moon, and as full moons are not specially indicated in Tables 
X and XII, every lunar eclipse is shown merely as occurring in a particular lunar month. 
The actual date of a lunar eclipse can be found by working out the exact ending moment of 
the full-moon tithi, i.e., panchadasiox paurnami. For this, of course, it will be necessary to 
add the collective duration of 15 ( tithis, i.e., 14-76 days (Eye-table), to the mean moment of new 
moon and also to the moon's and sun's anomaly at that moment and add to, or subtract from, 
the mean moment of full moon the sum of the sun's and moon's equations, (See examples 
worked out in sections 93 and 94.) 

83. We may preface our observations on eclipses by the following passages from 
a well-known French work, first published, in the 18th century, and still regarded as a 
standard authority on chronology, " LArt de verifier hs Dates;— 

u The magnitude of an eclipse is indicated in (digits. A digit is the twelfth part of 
the diameter of a heavenly body : accordingly, an eclipse of four digits is one where the 
third part of the diameter of a heavenly body is in shadow ; if one half of the diameter is in 
shadow, the eclipse is said to be of six digits ; and if the whole of the diameter is in shadow, 
the eclipse is said to be of twelve digits. Further, in a total eclipse, if the part which is least 
in shadow. is removed from the edge of the shadow by as much as two digits, these two 
digits are added to the twelve, and the eclipse is said to be one of fourteen digits. 

84. "The duration of an eclipse of the moon is proportional to its magnitude; 
but it does not depend on this factor alone. We may say, in general, that a tot^l eclipse of 
the moon will last at least 3£ hours, and at most 4 hours and a few minutes. A partial 
eclipse above 6 digits may last as much as 3 J hours or as little as 2£ hours; it seldom 
goes beyond those limits. An eclipse of between three and six digits lasts between two 
and three hours. The duration corresponding to 2 digits is 1± hours ; to 1 digit, 1 hour ; to 
half a digit, f of an hour. The duration of total obscurity in a total^ eclipse is from 1£ to 
2 hours 

85. " The Moon has no light of her own, but reflects that received by her from the 
Sun. Consequently, when in an eclipse the Earth passes between the Moon and the Sun, and 
cuts off the rays of the Sun from the Moon, the latter can shed no more light on Paris than 
on Pekin or on Constantinople. An eclipse of the Moon, therefore, commences at all points 
of the Earth at the same instant and lasts everywhere for the same length of time . All that 
we need see is whether the time of a lunar eclipse falls between local sunset and sunrise, as 
otherwise the eclipse will not be visible. 

86. 44 On the other hand, the Sun is a self-luminous body: the Moon is very much 
smaller than the Earth : she is, in fact, a mere point in comparison with the Sun. From 
these well-known facts it follows that in a solar eclipse, the Moon passing between the Earth 

5 
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and the Sun, cannot cut off the rays of the Sun from all parts of the Earth, at the same 
instant. She casts her shadow in succession on different parts of the Earth, and even the 
successive passage of the Moon's shadow covers during a single eclipse only a small total 
extent of the Earth's surface. Thus, journeying from West to East, a solar eclipse may first 
strike Spain, then France, then Germany, and then in succession the eastern countries as far 
as the farthest East of Asia, but the whole time Africa may remain untouched by the 
Moon's shadow 

87. The extent of the earth's surface, affected by a solar eclipse, is therefore a 
matter of calculation : and an exact calculation is by no means easy to introduce into a 
popular work of this kind. 

The book entitled LArt de verifier les Dates gives (1) all lunar eclipses and (2) all 
solar eclipses visible anywhere in the civilized world known to history, marking, by 
a series of ingenious conventions, the path of each*solar eclipse, the regions where it is 
visible and the latitudes where it is central (a) under the fifth meridian, i.e., the meridian of 
Paris, {b) under the meridian where it is noon at the moment of true conjunction, and {c) under 
the 155th meridian. Oth^r useful details, given under each eclipse, in the same valuable 
work, need not be reproduced here, as nothing short of a translation of the whole Chapter 
on Eclipses would give the reader an adequate idea of its contents. 

88. We have given in Tables X and XII all lunar eclipses, and it is easy for the 
reader to calculate the ending moment of the full moon tithi, which will enable him to know 
whether the eclipse could have been seen in India at the place under consideration. We 
have given all solar eclipses, as given in the French work, from A.D. 1 to A.D. 300, and alter 
the latter date we have, as a rule, not mentioned eclipses which, according to the same 
authority, could not have been visible in India. From A.D. 1900 to A.D. 2000 all solar 
eclipses are marked. 

89. The points where the moon's orbit crosses the ecliptic are called the nodes 
and in order that an eclipse may occur, the opposition at the time of a lunar eclipse, or the 
conjunction at the time of a solar eclipse, must happen at or near a node. The sun's dis- 
tance from either node is therefore an important factor in determining whether an eclipse 
.is or is not possible at a particular New or Full Moon. Eclipse-Table X-A (pp. 130, 131) for 
Centuries and Odd Years will enable the reader to calculate the Sun's distance from either 
node at any t moment from B.C. 1 to A.D, 2000, and by applying the following canons 
(adapted from Professor Jacobi's article in Vol. 1 of Epigraphia Indica) he may determine 
whether a solar or a lunar eclipse is certain, doubtful, or impossible at a particular New or 
Full Moon respectively. 

Solar and Lunar Eclipses as determined by Sun s distance from node at New and Full Moon. 

If Sun's distance from node at New Moon is 
Between and 15*598 days, or between 157-714 and 173-312 days, ■ m ^ Certain. 
Between 15771 and 18*198 days or between 157*541 and 155*1 14 days, 3 § ^Doubtful 
Between 18-371 and 154*939 days, ^ J impossible 
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If Sun's distance from node at Full Moon is 
Between and 10-052 days, or between 163-260 and 173-312 days, M s "] Certain. 
Between 10-225 and 13-345 days, or between 163'087 and 159'967 days, g § Doubtful. 
Between 13-518 and 159-794 days, w J impossible. 



90. We shall now apply the canons to some actual cases, and see how far they 
will be of use to us in practice. 

Ooenine the first page of Table X, we see a succession of solar eclipses at 
the Jyeshtha new moon in the years A.D. 12, A.D. 13, and A.D. 14, and we 
see a similar succession of lunar eclipses m the same lunar month m the 
years A D. 20, A.D. 21, and A.D. 22. We also see that in Lunar Jyeshtha, 
A D. 12, as well as in Lunar Jyeshtha A.D. 22, there was a lunar as well 
as' a solar eclipse. We shall see if our canons will help us in verifying 
these eclipses. The reader should note how an eclipse may be located 
with the help of the secular distance of the sun from the node (ue., 
Distance from node for Centuries and Odd Years) as given in Table A-A 
and the head line entries of Table X. 





(1) 


(2) 


(3) 


(4) 


(5) 


m 


O's Distance from Node Table X-A 


A.D.12 


A.D. IS 


A.D. 14 


A.D. 20 


A.D. 21 


A.D. 22 


days 


days 


days 


days 


days 


days. 


For century 1 B.C. 


62-91 


62-91 


62-91 


62-91 


62-91 


62*91 


For odd year 


5030 


68-93 


87-56 


26-06 


4469 


63-33 


Up to first New Moon in 
Solar Year ... .« 






5-17 


28-41 


17-52 


6-62 


26-95 


16-06 - 


Up to Jyeshtha New Moon 


29-53 


29-53 


29-53 


29-53 


29'58 


29-53 


Up to Jyeshtha Full Moon 


♦ • • 


* • • 


• • • 


14-76 


J 4 76 




169-69 


177-43 


185-17 


161-67 


169-41 


162-39 



Deduct 173-31 days ... (7) * 178-81 • 178'81 — (8) 

412 11-86 

Up to Jyeshtha Full Moon. 14'76 ... »• ' - u ' 76 

* 184-45 ' !7715 

Deduct ... ... * 173-31 ... ... - - # 178 ' 31 

11-14 

(1) (6) 

We can now classify these results. 

SOLAR ECLIPSE: Certain, Results at foot of columns (2), (3), and also those in columns 
(1) and (6) marked (7) and (8) respectively. 

LUNAR ECLIPSE: Certain, Results at foot of columns (5) and (6). 

Doubtful, Results at foot of columns (1) and (4). 



■ ~ ' . i ,v* c„r>> B and moon's nodes isSiS'e^B days and the half reTolution is 
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01. We shall next see to what extent the canons will be of use to us in predict* 
ing eclipses. We may take as an example the solar year A.D. 1910. * 

We first of all find out the distance of the sun from the node at the first new moon 
In the solar year. 

0's distance from node for century beginning A.D. 1900 120*62 

„ „ „ for odd year 10 ... .. .... ... 13-03 

„ „ „ at first new moon in solar year A.D. 1910 ... 25*91 

i ■ 

159-56 

02. As regards solar eclipses, we have to see whether 159*56 by itself, or the 
same intreased by 29-53, or any multiple of 29*53 entered in the head lines of Table X, will 
bring us within the limits of certain or even doubtful solar eclipses. 

We see at once that the figure 159*56 is itself within the limits of a certain solar 
eclipse. The date is the first new moon in the solar year, i.e., 9th May, 1910. This eclipse 
was invisible in India. 

The addition to 159'56 of 29*53 gives us 189 09, which by deduction of 173*31 is 
equivalent to 1578, which is beyond the limits of certainty. There was in fact no solar 
eclipse on the corresponding date, Jyeshtha new moon, 7th June, 1910. 

The addition to 159*56 of 177-18 (Kftrttika new moon) will give us 33674, which by 
deduction of 173*31 leaves 163*43, which is within the limits of certainty. In fact, there was 
a solar eclipse (invisible in India) on Kdrttika New Moon, i.e. (according to Table X or 
XII) 2nd November, 1910. 

The addition of no other multiple of 29*53 to 159*56 will give us a figure within 
41 certain " or even 11 doubtful limits for solar eclipses. 

03. As regards lunar eclipses, our starting figure 159-56 should be increased by 

the day equivalent of the full moon tithi, 14*76 days. 

159-56 + 1476 = 174*32 days. 
Deduct 173-31 , 



1-01 days. 

We see that in the first lunar month of the solar year A.D. 1910 there must be 
a lunar eclipse. 

The actual ending moment of the full moon tithi works out as follows : — 
First new moon in solar year 



©'s Equation for 40*67 + 1140 
I's Equation for 15*414 +'1650 

+ '2790 



Days. 


Anomaly ofxfirst new moon. 


25*9134 


0-535 


14*7653 


14-765 


40-6787 


, 15-300 




+ •114 (0's Eqn.) 


+. -2790 


15-414 


13-2080 




54-1657 





Add total correction for latitude 13° N. on 

40th day of Solar Year (Table XIII) '0286 

54-1943 



* This portion of the text was written before the eclipse in question happened. The force of the illustration is 
of course not lessened by its referring to an eyent now past and it has therefore been retained. 
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It thus appears that the centre of the eclipse occurred at Madras at # 1943 of a day, 
i.e., at II ghatikas 39 palas after sunrise. It is evident that a lunar eclipse at such an hour 
would be invisible in India. 

94. The O's distance from node at the first full moon of the solar year A.D. 1910 
being l-Ol, it is evident that an addition of 177-18 days, which will take us to the K&rttika 
Full Moon, will give us 178*19, which by deduction of 1 73-31 gives us 4*88 days, which is 
within the limits of a " certain " lunar eclipse. Let us calculate the actual ending moment 
of this Full Moon tithi. 

» 

Days of Solar year. <[ 's Anomaly, 

f irst Full Moon in Solar Days. 

Year A.D. 1910 (sec. 93) ... 40-6787 15'300 
Add for K&rttika Full Moon ... 177-1835 IT856 - 



rv TT" • r „ 1B , 217-8622 27-156 

©s Equation for 217-86 days = — -1263 —1263 (0's Eqn.) 

<t 's Equation for 27-029 days = + -0453 — -0810 - 



27-0297 



— -0810 217-7812 
Commencement of Solar Year 1910, Ap. 13 , -2080 



217- 9892 

Total correction (by Table XIII) for 217th day, + -0111 

218- 0003 

.*. the centre of the eclipse at Madras was on the 218th day, reckoned from April 
13, i.e., (by Table VIII) 17th November, 1910, at'-OOOS of the day, 1 pala or half a minute 
after sunrise on 17th November, 1910. 

This very nearly agrees with the prediction in the Nautical Almanac reduced to 
the longitude of Madras. The eclipse was visible at Madras. 

No other multiple of 29'53, added to 101, will give us a lunar eclipse in the Solar 
Year A.D. 1910 within the limits of certainty. 

95. A third use of the canons is to enable us to detect omissions from or incorrect 
entries in lists of eclipses. 

The book entitled L'Art de verifier les Dates states that there was no eclipse in the 
year A.D. 555, 

But seeing that the 0's distance * from node at the first new moon in the solar 
year A.D. 554—55 was 163 66 days, and tbat the year was one with 
139-68 an adhika month, it is plain from the head-lines of Table X that the 
0-22 addition to 163'66 of 354-37 gives us 518-03 days, which, deducting 
163 66 346*62 leaves 17l"41 days, which indicates that certainly there was a 
o solar eclipse at the corresponding New Moon, i.e., on Chaitra New- 
Moon day, 8th March A.D. 555. As a matter of fact, it appears from Oppolzer's Canon 
der tfjnstemisse, that there was a solar eclipse on 8th March, A.D. 555. 



(88) 

96. Let us next take a case in which the canons ;will show us that the Art de 
verifier is right and other lists wrong. The French book mentions a Lunar Eclipse 
(penumbral) on 6th May A.D. 692, while other lists do not mention it. 



♦154-79 
154-53 
3-24 



We find that the O's distance* from node at the full moon 
3 29-53 following Jyeshtha New Moon (21 Ap. A.D. 692) was, as shown in the 
14 76 margin, 10*23 days, which makes it almost certain that there was then a 
356-85 Lunar Eclipse. The French chronological work is, therefore, right. 

-#346-62 



10-23 



CHAPTER XIII. 

JOVIAN CYCLES, YEARS, AND MONTHS. 

[Note.— For the calculation of the mean period of a Jorian year, see sec. 230 infra.} 

97. A Jupiters cycle of 60 Jovian years is often met with in Indian chronology 
as a mode of reckonng time- Each of the years in the cycle receives a name corresponding 
to the name of one of the years in Table I, but while the so-called Jupiter's cycle in 
Table I, as used to this day in Southern India,, is merely a cycle of 60 Indian solar 
years, the Jupiter's cycle, properly so called, which has been in use in Northern India and 
which is given in Table XIV, is a cycle of real Jovian years, calculated by means of the multi- 
plication tables in Table V and the following table for centuries. 

Kalivuea Christian Era. Jupiter's Samvat Kaliyuga. A.D. Jupiter's Samvat 

yB- (with bija). (withbija). 



3001 B.C. 101 36U17 

3101 B.C. 1 17-2817 

3201 A.D. 100 58-4517 

3301 200 39-6217 

3401 300 20-7917 

3501 400 1-9617 

3601 500 43 1317 

3701 600 24-3017 

3801 700 5-4717 

3901 800 46-6417 

4001 900 27-8117 

98. 



4101 1000 8-9817 

4201 1100 50-1517 

4301 1200 31 3217 

4401 1300 12-4917 

4501 1400 53-6617 

4601 1500 34-8ai7 

4701 1600 15-9917 

4801 1700 57-1717 

4901 1800 38-3417 

5001 1900 19-5117 

5101 2000 . 0-6817 



co. We shall take an example of a Jupiter's Samvat and show how it is calcu- 
latecV The Date of a Sanskrit Manuscript is given by its author as "Saka 1396, (Vikrama) 
Samvat 1531, year Subkakrit, KArttika Sudi 9, After Dakshin&yana on Wednesday, 
Dhanishtha Nakshatra, Vriddhi yoga, Kaulava karana, the moon in Kumbha" (Indian 
Antiquary, XIX, p. 27); For the Nakshatra, Yoga, Karana and Zodiacal Sign in this case, see 

sec. 266, infra. 

We first calculate the tithi in the usual way :— 
By Table X the K&rttika New Moon of Vikrama 1531 (A.D. 1474), was 
(2) Monday, October 10*85 

<r's Equation + *20 

©'S Equation- -15 ©* Anomaly, ''"^g^* 

7^05 177*18 11*856 

Add for 9 tithis 8*86 8*86 8' 86 

Equation +-05 25'275 

(4) Wednesday, Oct. 19-76 20631 ©'s Kq n. '15 

* 25'12 



(39) 

We have now to find the equivalent in Jupiter's cycle of the 206*31 days of the 
solar year A.D. 1474. 

Equivalent of A.D. 1400 (by above table) 53-6817 

„ „ 74 years (Table V) Jupiter's Sam vat 14*8658 

„ 200 days ( do. ) -5540 " 

6 days ( do. ) 0166 



69-0981 

Deduct completed cycle 60 



9*0981 



That is, No. 9 of Jupiter's cycle (according to Table XIV) i.e., Subhakrit had 
expired on the day in question of the solar year. 

99. The year of Jupiter's cycle, ordinarily quoted in N. India, is that which was 
completed at the beginning of the solar year, and in this case inasmuch as only -098 of the 
Jovian year, i.e., only 36 days, had elapsed since the beginning of Subhakrit up to the 206th 
day of the solar year, the previous Jovian year, Plava y must have been current at the 
beginning of the solar year A.D. 1474. When the Jovian year quoted is only that which had 
been completed at the beginning of the solar year, all we have to do is to calculate the 
Jovian year for the integral solar year we are dealing with or, which is much simpler, read 
off the corresponding year of Jupiter's cycle from Table XIV, 

100. Altogether, we see there are three meanings which might be attached to 
the citation of a year of Jupiter's cycle : — 

(1) A year of the southern cycle (Table I), which is merely a solar year with a 

Jovian name. 

(2) A year of the northern cycle (Table XIV), which is the Jovian year actually 

completed at the beginning of a solar year. 

(3) A year of the northern cycle (Table XIV), being the Jovian year actually com- 

pleted at the actual moment we are dealing with. 

The context alone must enable us to conjecture which of these meanings is to be 
attached to a citation of a Jovian year. 

101. Also, where the second of the three modes of citation is followed, it is evident 
that if any other Jovian year has had its beginning as well as its end in the course of a solar 
year, that Jovian year will be kshaya or suppressed. 

Hence it is that certain Jovian years are actually suppressed in the northern system 
of reckoning. The suppressed years are shown by blanks ( ) in Table XIV. 

For instance, the Jovian equivalent of A.D. 1514 (solar year) is 34-8317 

+ 14-1638 



48-9955 



(40) 



A4id the Jovian equivalent the next year, of AD. 1515* (solar year) is 34'8317 + 15-1755= , 
50-0072. That is, the 4&th Jovian year, Yrisha was current t at the beginning of Solar Year 
A.D. 1514* and the 50th Jovian year (Subhanu), was current f at the beginning of Solar Year 
A.D. 1515*. Therefore the 49th Jovian year Chitrabhanu which was not used in this particular 
cycle of 60 years, was kshaya or suppressed. Of course there would be no suppression of a 
Jovian year if the third mode of citation was always used : but it is evident that the third mode, 
which requires an exaqt knowledge of the actual beginning and end of a Jovian year and 
which might be used by an author, would not be in popular use. 

102. Fourth Mode of Citation (4). There is a fourth mode of citation of Jovian 
years which we often find in MalayAlam inscriptions, and that is to cite, instead of one 
year out of every sixty, one year out of every twelve. In twelve Jovian years the planet 
Jupiter passes through the 'twelve signs of the zodiac and each sign corresponds to one 
of the twelve years of Jupiter's revolution. In the above case Jupiter having completed 
9 Jovian years t would be described as being in the 10th sign of the zodiac, i.e., Makara 
(Eye-table.) 

103. Fifth Mode of Citation (h). In this the 12 Jovian years receive the names of 
the 12 lunar months, Kdrttika being the first and Asvina the 12th. The Jovian years § 
(properly, months) are distinguished from lunar months by the prefix Mah&. Thus, Mah4- 
Kftrttika, Mahft-MirgaStra, etc. In the example in sec. 98, Jupiter was in MahA-Srftvana. 

104. Sixth Mode of Citation (6). This is the heliacal rising system, in which the 
Jovian cycle begins with the heliacal rising of Jupiter, i.e., his re-appearance after a con- 
junction with the sun. The system is exhaustively dealt with by Mr. Dikshit in his intro- 
duction to Vol. Ill of Dr. Fleet's Corpus Inscriptionum Indicarum, and all the citations of 
this kind, hitherto found in inscriptions, are there collected. 

105. Reader^ in Southern India will be mainly interested in the 1st and 4th 
modes of citation, of which the latter is otherwise called the " mean-sign system "§ and which 
is met with in Travancore inscriptions, e.g., those discussed by Dr. Schram in Indian 
Antiquary Vol. XXV (1896), pp. 9— 11 ; and by Professor Kielhorn at pp. 53, 174. Ibid. 

We shall cite an example : " Kollam 389, Jupiter in Kumbha, and the Sun 18 days 
old ' jn Mtna, Thursday, Pushya Nakshatra, 10th Lunar day 

Kollam 389 is equivalent, as we shall see in sec. 112 infra to A.D. 389 + 825= A.D. 
1214 (Indian Solar Year). 

We might calculate the day of the solar year in one of two ways, either by taking 
the equivalent of the solar date from Table VIII or the Eye-table or by calculating the solar 
date of the tithi. The first is the simpler method and it gives us 335 + 18 = 353 days. 

"~~ " * For convenience of reference, we use the expressions Solar Year A.D. 1514 " to mean " the Indian Solar 
Year which began in A.D. 1614, U., Saka 1486=Vikrama 1571=Kaliyuga 4615, which began in March, A.D. 1514 

t The Jovian year ourrent at a particular moment is, as the reader will hare observed from the example 
already riven the Joyian year actualljr^^^ at that moment, omitting fractions. As no other Joyian year is ever 
referred to in the northern system, we need not be careful to distinguish between expired and current Joyian years, but 
may use the expressions as synonymous. 

j "Jovian year " does not mean the period of revolution of Jupiter's orbit (which is a little less than 12 solar 
years) but one-twelfth of that period, which is roughly equivalent to a solar year. 

§ In Part IV. of this book on Planetary Chronology, the reader will find a direot method of calculating 
either the meea or the aotual sign or rasi occupied by Jupiter at any moment. (See Sec. 288)* 
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The jovian equivalent of 1214 A.D. is 31-3217 + 14'1638 =45-4855 (Sec. 9$.) 

350 days is (35 days x 10)= "9694 Table V. 

;; 3 -qosb ^ 

46*4632 

Dividing the total equivalent by 12, we have as remainder 10'4632, Jupiter has 
left the 10th sign and is in the 11th, i.e., Kumbha (4th mode of citation). Or, we can calculate 
Jupiter's mean sign for 353 days of A.D. 1214 direct from Table XVII (pp . 202, 203), thus : 
220 10° + 64 86° + 29*33° = 314 29°, i.e., (by Eye-Table) Jupiter was in Kumbha. 

106. The equivalent in the Northern Cycle of the 46th Jovian year is (by Table 
XIV) Pramathin (3rd mode of citation), while in the Southern Cycle (1st mode of citation) the 
Jqvian name for the solar year A.D. 1214 is (by Table I) Bhava. The Jovjan year (Northern 
System) current at the beginning of the solar year A.D. 1214 was No. 45 Bahudhanya, 
which would be cited in cases where the 2nd mode of citation was in use. 



CHAPTER XIV. 

THE VARTTAMANA, PURN1MANTA AND KARTTIKADI SYSTEMS OF CITATION. 

107. The ordinary or normal mode of citing an Indian date is by means of gata or 
' expired ' years (already explained, sec. 5 supra), amanta months (or months beginning with 
the first tithi after new moon or amdvdsyd), and Chaitradi years (or lunar years beginning 
with Chaitra). The lunar year can begin with Chaitra only when the solar year begins with 
Mesha Sankr&nti. Therefore a reckoning by Chaitradi lunar years is the same as reckoning 
by Mesh&di Solar Years. 

108. Exceptional modes of citation, used at certain epochs of history, or still 
used in certain parts of India, are ^ . 

Varttamdna, or current years, opposed to gata (expired); Purmmanta months, be- 
ginning with the tithi after full moon; and KdrttikddiX^zx years -(or "southern" years) 

beginning with the lunar month Kdrttika. , . . . , r „ • A 

109 In the Purmmdnta system, each month beginning with a full moon js named 
after the next amdnta month, but takes in the dark fortnight preceding each new moon. _ It 
Ltothr S ystemth a tweowethenameM^lit.a wing, the dark and bright fortmghts 

being the wings on either side of a new moon. 

" 110 In the Kdrttikddi lunar year system, the year beginning with lunar Karttika 
ttothe ^terfth^tSUi sola/year then running, and has in common with it 
the five months, Lunar Karttika to Lunar Pha-lguna. 

Canons. 

I A dor* fortnight in wth Amanta month is in(»+.l)th Purnimdnta month. 
II* Any month or tithi in Mh year, expired, is in (N+ IJth year current. 
chaitra m Any of the months named in the margin in Mh year Chaitradi, expired, 
2££? " is ascribed to the 



sravana ' /„) (M-l)th year Kdrttikddi, expired, or to 

^hadrapada V flth year, Kdrttikddi, current. 

"I-Conversely, any of the above months in «th year Karttika*, expired, is ascribed to (« + l)th year Ckaiirati, 



expired. 

6 
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For clearness* sake, we will present these three rules under ithree aspects, one of which, 
when we are in doubt, every; problem before^us must assume. 

First Aspect.— II we have before us a dark fortnight or bahula tithi of the nth month 
m the Mh year, known to be an expired year, but do not know whether the system is 
amdnta or pHrmmdnta, we must search for the tithi both in the nth and the (»-l)th 
month in our ordinary (Am&nta) tables. 

Second Aspect.— If we have before us a dark fortnight or bahula tithi of the nth 
month in the Nth year, and do not know whether the month is amdnta or purnimdnta, nor 
whether the year is expired or current, we must, in using our tables, look for the tithi— 

(1 J in the nth month, Nth year, expired ; 

(2) in the (w-l)th month, Mh year, expired ; 

(3) in the nth month, (N-l)th year, expired ; and 

(4) in the (w-l)th month, (TV-l)th year, expired. 

Third Aspect.— If we have before us a dark fortnight or bahula tithi of the nth 
month (from Chaitra to Asvina, inclusive) in the Nth year and do not know whether the 
mpnth is amdnta or purnimdnta, nor whether the year is expired or current, Chaitrddi or 
Kdrtiikddi, we must, in using our tables, look for the tithi— 

(1) in the «th month, Nth year, expired ; 

(2) in the («-l)th month, iVth year, expired; 

(3) in the nth month, (TV-ljth year, expired ; 

(4) in the («-l)th month, {N-l)th year, expired ; 

(5) in the nth month (N+ l)th year, expired ; and 

(6) in the (n-l)th month (iV+l)th year expired. 

A*J3.*-For bright fortnight or Sultla dates in any n.onth, no search need be made in any case in the (»-l)th 
month ; and whether for bright or dark •fortnight dates in the months of Karttika to Phalguna inclusive, no search need 
be made in any case in (A'-j-l)th year, expired. 

Readers who prefer Professor Kielhorn's mode of stating the same rules will find it in Jnd. Antiq., 
Vol. XIX, p. 22 or at p. 406 of Hp. Ind., Vol. I. Any rules must be somewhat perplexing at first sight and should be care- 
fully reasoned out by those interested in such investigations. 

111. The Lunar year beginning with lunar Chaitra of any solar year n is itself 
(n + 1). Thus, Chaitra 1 265 may mean :— 

(a) Lunar Chaitra at the end of current solar 1264, i.e., at the end of expired solar 1263. 

(b) Do. do. do. expired solar 1 264 and before the beginning of solar 1265. 

(expired) 

(c) Do. do. do. do. do. 1265 and do. 1266 do. 

This ambiguity is independent of the difference between Chaitr&di and K&rttik&di 
systems, and is peculiar to the lunar month Chaitra. " 
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CHAPTER XV. 
THE ERAS NOW IN USE OR MET WITH IN INSCRIPTIONS. 

112. In the following Summary of Indian Eras, adapted from Cunningham and 
other authorities, we give in each case the formula whereby a year of each era> "expired" 
or "current" as the case may be, may be obtained from the A.D. year, also noting where 
the era is or was in use, and whether it is am&nta or purnimAnta, Chaitr&di or K&rttik&di 
and so forth. 

(1) Kaltyuga (expired year =3102 minus B.C. year; A.D. year + 3101). Used all 
over India as a solar (Mesh&di) and luni-solar (Chaitr&di) year. The years in this era, with 
A.D., Saka, and Vikrama equivalents, are regularly given in our Table X from B.C. 1 to 
A.D. 2000 ; and in Table XII from A.D. 1840 to A.D. 1920. For the years B.C. 3102 to B.C. 1, 
K.Y. to K.Y. 3101, see Addendum, p. (114.) 

(2) Saptarshi (current year = A.D. year + 76). Mostly current and mostly pOrni- 
mdnta and Chaitrddi. At present' in use in Kashmir and formerly in Multan and elsewhere. 
Quoted generally in cycles of 100 years. Thus A.D. 1910 = Saptarshi 1986, current, quoted 
only as " 86 Saptarshi, current." 

(3) Vikrama Era (expired year = A.D. year + 57). Extensively used at present in 
Guzerat and all over Northern India, except Bengal : Kdrltikddi and A mdnta in Guzerat, 
hence called Southern Vikrama ; Chaitrddi and Pirnimdnta in N. India, hence called 
Northern Vikrama. Other names, " Malava Era " ; and also simply « Samvat The Vikrama 
years, expired, from B.C. 1 to A.D. 2000 are regularly shown in our Table X, and from A.D. 
1840 to A. D. 1920 in our Table XII. 

(4) Saka Era (expired year = A.D. year minus 78). Extensively used in Indja both in 
the past, and at present. Mesh&di (for solar year) and Chaitrddi (for luni-solar year) : generally 
amdnta, but pdmimdntam Northern India. Saka equivalents of Kaliyuga and Vikrama 
years, expired, from B.C. 1 to A.D. 2000, are regularly given in our Table X, and from A.D. 
1840 to AD. 1920 in our Table XII. 

(5) Kollam Era (current year= A.D. year minus 825). Used in Malabar, Cochin, and 
Travancore since A.D. 825. Begins in N. Malabar with solar Kanya and in S. Malabar with 
Chingam (Simha) ; (For memory aids, see sec. 138 infra) ; always solar and current. For 
years from A.D. 1840 to A.D. 1920, Kollam equivalents are regularly given in our Table XII. 
For previous years, the following century equivalents will be of use :— 

A.D. 900 = Kollam 75 



1000 = 
1100 = 
1200 = 
1300 = 
1400 = 



f I 



175 
274 
375 
475 
575 



A.D. 1500 = Kollam 675 
1600= „ 775 
1700= „ 875 
1800= „ 975 
1900= „ 1075 
2000= „ 1175 



(6) Bengali San (or Sen) (current year=A.D. year minus 593) Meshddi, current 
solar year No! & use in Bengal. For A.D. 1840 to A D 1920, B. San equivalents are 
regularly given in our Table XII. For previous years the following century equivalents 

will'.be of use:— 

A.D. 600 = B.San 7 
„ 700= „ 107 
„ 800= „ 207 
"„ 900= „ 307 
" .. 1000= „ 407 



A.D. 1100 = B.San 507 
1200= „ 607 
1300= „ 707 
1400= „ 807 
1500= „ 907 



A.D. 1600= B.San: 1007 
1700= „ 1107 
1800= „ 1207 
1900= „ 1307 
2000= „ 1407 



V 
!> 
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pArnim&nta Chedior Kalachuri Era (current year= A.D. year minus 247), current, Asvinddi, 



A.D. 300 = Chedi 53 current. 
„ 400= „ 153 „ 
„ 500= „ 253 „ 
„ 600= 353 „ 



if 



700= „ 453 



A.D. 800=Chedi 553 current. 
„ 900= „ 653 
„ 1000= „ 753 
„ 1100= „ 853 
„ 1200= „ 953 



Not now in use, but was in use under the Kalachuri kings m^Western and 
Central India. 

(8) Gupta (current year =A.D. year minus 319). 



A.D. 400= Gupta 81 current. 
„ 500= „• 181 



A.D. 600 = Gupta 281 current. 
m 700= „ 381 



Not now in use. Was in use in Central India and Nepal in the centuries above 
indicated as current, Chaitrddi, pdrnimdnta. 

(9) -Vi aldbhi Era (current year = A.D. year minus 31 8). Current, Kdrttikddi, amdnta, 
or pHrnimdnta. 



A.D. 400 = Valftbhi 82 current. 
„ 500= „ 182 „ 
„ 600= „ 282 
„ 700= „ 382 
., 800= „ 482 



A.D. 900= Val&bhi 582 current. 
„ 1000= „ 682 



„ 1100= „ 782 
„ 1200= „ 882 
„ 1300= „ 982 



Not now in use. Was in use in KathiavAd and neighbourhood in centuries above 
indicated* 

(10) Vildyati year (current year = A. D. year minus 592). Kanyddi, solar, current. 

Now in use in Orissa. Months begin invariably on the day of Sankr&nti instead of 
the next or the third day after [see Sec. 144 (1) infra]. 

This era bears to Bengali San pretty much the same relation that the Val&bhi bore 
to the Gupta era. 

(11) Amliyear (current year=A.D. year minus 592). Luni-solar, current Lunar 
year changes on Bhddrapada sukla 12th, i.e., some days before, or some days after, Kany& 
Sankr&nti. Otherwise the same as Vilftyati. Current in Orissa. Probably bears the same 
relation to VilAyati that the luni-solar year in the Telugu country bears to the solar year 
of the Tamil country («.<?., only New Year Day is different in each case). 

(12) Fasali year (luni-solar) in Bengal, and N.W. India (current year = A.D. year 
minus 592) ; p&rnimdnta and lunar Asvinddi {i.e., it begins on purnim&nta Asvina, bahula 
pratipada) ; luni-solar year for Bengal, just as the Bengal San is the solar year for the 
same tract of country. Like all luni-solar years, the Fasali takes the number of the next 
Solar San. Thus, A.D. 1900 was, as we have seen, Bengal San 1307 current, but the luni- 
solar Fasali beginning on Asvina krishna pratipada of A.D. 1900 takes the number of the 
next Bengal San, 1308 current. Hence the formula for Bengal Fasali is " current 
A.D. year minus 592". 
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(13) Dakhan Fasti (current year = A.D. year minus 593) was up to A.D. 1 556 (when 
its number was 963, ^Table XV, p. 195) a Hijra year, but from that year forward it has 
teen kept as. a solar year (identical in number with Bengal San), beginning, in parts of 
Bombay, when the Sun enters the Nakshatra Mrigasira,* i.e. (now) about 7th or 8th June, 
The months, their periods of beginning, and number of days, are the same as in the 
Muhammadan calendar.. 

1 Tnlv -A FasUy ™ T is an a Sricultural y solar, tropical year, beginning on 

LsH A n g n ° V,S1 ° nS ° f kS ° Wn int ° m ° nths and Its fo™la is "current 

miZtur^^V 90 .^ Thea - ricuItu ^l or revenue year from 1 July 1910 to 30 June 
1911 might be expressed quite as well by the expression « Revenue Year.1910-11 » as by the 
expression - Fash 1320". The former expression would convey better sense to most people, 
and the expression « Fasli year », the use of which a blind tradition has consecrated in Madras, 
serves no other purpose than to confute any one who is not a village karnam. It is a chrono- 
logical anomaly and will no doubt gradually drop out of use. 

(15) The Mahratta Stir-San, ShaMr-San or Arabi-San (current year=A D year 
tntnus 599) was extensively used under the Mahratta supremacy, and is still occasionally 
met with. Begins, like the Dakhan Fasali, when the Sun enters the Nakshatra Mrigasira* 

(16) HarshaUla Efa (current year=A.D. year minus 606) Was current in 
Muttra {Mathura) in Kanauj, Nepal. Harsha 94 current = A.D. 700, and so on.. 

(17) Nevar Era (used in Nepal from A.D. 878 to") , T - M . , A ^ 

„ ; AD m8), expired, Kdrftikddi,Amdnta.[ £evar Jl, expired=A.D. 900. 
Formula "Nevar expired = A.D. year minus879". J ^ evar 821, expired = A.D. 1700. 

(18) Chalukya Era (expired year = A.D. year minus 1076). This was in use only 
from A.D. 1079 to AD. 1162. It followed the Saka months and pakshas. Chalukya 24 
expired = A.D. 1100. 

(19) Lakshmana Sena Era: (expired year = A.D. year minus 1108, according to 
present day almanacs). Now in use in Tirhut and Mithila, but along with the Saka or 
Vikrama Era. 

Dr. Kielhorn concludes that the formula for this era was (from A.D. 1194 to A.D 
1551). " Expired Lakshmana Sena year = A.D. year minus 1119 ". According to this formula 
A.D. 1200 would be equivalent to Lak. Sena 81 expired. The years of this era were expired, 
Kdrttikddi, amdnta. 

(20) Mahratta Raja Saka Era (current year= A.D. year minus 1 673) was established 
on the accession of Si v&ji : the number of the year used to change every Jyeshtha sukla 
trayodast, which was the tithi or date of Siv&ji's accession. Otherwise same as southern 
luni-solar amenta Saka years. 

(21) Tarikh-i-riahi mighty or divine era), dating from the accession of Akbar 
(14th February 1556), fell into disuse temp, Shah Jehan. Days and months were solar, without 
intercalations. o 

~ v ** B ?t? y ^ Ta n le ,!, th tS u ? enters Nakshatra Mrijrasira when his longitude is 53° 20'. The number of davs ™™> 
spending to this (by fable XVJI-A) --=56. When the solar year commences (as it did in A ,D 1 911) tra 13 th AdHI <h« 
sun's entry into Mrigasira Nakshatra would be on 56+13=69 days from 1st April, v., (Table Vni) on 8 June. P ' 
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CHAPTER XVI. 

NOTES ON TITHIS IN RELATION TO FESTIVALS. 
113. Day on which a festival is celebrated. -As a tithi generally covers a 
portion of two days, it sometimes happens that though for civil purposes the tithi of a day 
is that which is current at sunrise, yet for religious purposes a tithi may have to be cele- 
brated on the previous day when it begins. When a tithi is appointed for the celebration 
of a feast or fast, to be kept at forenoon, midday, late afternoon, midnight, etc., it is obvious 
that the feast or fast must be observed on the day when the tithi covers the prescribed part 
of the day The day for such purposes is divided, .first of all, into five portions between 
sunrtse and sunset. 

(1) Prdtahkdla, or early forenoon, 6 ghatikas from sunrise. 

(2) Samjava, or forenoon, 6 to 12 ghatikas from sunrise. 

(3) Madhydhna, or midday, 12 to 18 ghatikas from sunrise. 

(4) Apardhna, or afternoon, 18 to 24 ghatikas from sunrise. 

(5) Sdydhna, or late afternoon, 24 to 30 ghatikas from sunrise. 

(a) The 4 ghatikas before sunrise are called arunodaya or rise of dawn. 

(b) The 6 ghatikas after sunset are called pradosha or evening. 

, (c) The 2 ghatikas in the middle of the night are called nisitha, midnight. 
(d) A tithi is p&rvaviddha when it commences more than 4 ghatikas before 
sunset of one day and ends before sunset of the following day ; a festival 
on such a tithi is celebrated on the first day of the tithi, not on the second. 

MB.— Tithi dvayam :— Two tithis meeting, ix , one commencing, and the other ending, between 18 and 24 
ghatikas after Sunrise, when a similar meeting does not take place next day. 

114. Festivals connected with Nakshatras as well as Tithis.— On the 

Nakshatra Sravishta (No. 23) in Lunar SrAvana, the ceremony of Upakarma (Avani 
Avittam) is celebrated. Our Table XI shows that this festival would ordinarily fall about 
full moon in Srftvana. In the same manner, ali festivals associated with particular 
nahshatms may be equally well connected with particular mis. In Southern India, 
however, it is usual to connect nalcshatra festivals with certain solar months in which 
they are celebrated; e.g., Panguni Uttaram (i.e., Uttara Phalguni Nakshatra in the Solar 
month called Panguni), Chittirai Mil/am (i.e., MiVa Nakshatra in the Solar month called 
Chittirai); Avani Avittam [vide supra), etc. Tithi festivals are also, often connected in 
Southern India with Solar Months ; and if a festival falls, for instance, on sukla panchamt in 
a particular Solar Month, and there are two Sukla panchamls in that month, the first is called 
Stitiya tithi and the second only is celebrated. " 

115. Most Hindu festivals are associated in the" first place with tithis, and the 
following notes for which we are chiefly indebted to Prof. Kielhorn's article in Vol. XXVI 
of the Indian Antiquary, pages 177—187, will be of interest to Hindu readers as well as to 
others. Prof- Kielnorn described the Hindu festivals in order of the lunar months: by 
way of variation, we will discuss them in the order of tithis. Our arrangement will 
enable the reader to locate at' once an ashtami or an ekddast, although the month is, as 
usual, suppressed in such citations, ' 



(47) 

PRATIPADA (TITHI 1). 

The Chaitra Sukla pratipada, i.e., that which precedes the Mesha Sankr&nti, is 
the beginning of the Hindu Lunar year, New Year's Day (Lunar) being that on which the 
pratipada, is current at sunrise. (When there is an Adhika Chaitra, that begins the year). 
The tithi is therefore called Vatsardrambha (commencement of the year). It is also Nava- 
rdtrdrambha, there being another Navardtrdrambha on Asvina sukla pratipada. 

Karttika Sukla 1 is Balipratipadd or Bali puja and it is purvaviddha as to time. 

Bhadrapada bahula 1 is Mahdlaydrambha. 

Phalguna bahula 1 is Vasantotsava. 

DV1TIYA (TITHI II). 

Ashada Sukla 2 is Ratha-ydtra dvitlyd or Rdma-rathotsava. 

Karttika Sukla 2 is Yama dvitlyd or Bhrdtri-dvitiya (because sisters make presents 
to brothers), and the time is afternoon. 

The bahula dvitiya in Ashada, Sravana, Bhadrapada and Asvina is called 
Asunyasayana-vrata and the fast is broken at moon-rise. 

TRITIYA (TITHI III). 

Chaitra Sukla 3 is Gauri-tritiyd ; also Matsa-jayanti ; (afternoon); also Manvddi 

(forenoon). 1 . „ 

Yaisakha Sukla 3 is Kalpddi (forenoon) ; Tretdyugadi (forenoon) ; Akshaya-tritiya 
(especial, when combined with Wednesday and Nak. Rohml ; time, forenoon); also Parasu- 
rdma jayanti. . . ... 

Jyeshtha Sukla 3 is Rambhd-tritiyd, when Bhav&ni is worshipped at purvaviddha, 

Sravana Sukla 3 is Madhu-sravd in Guzerat. 
Sravana bahula 3 is Kajjatt-tritiyd. 

Bhadrapada Sukla 3 is Vardha-jayanti (afternoon); //anYa/zM, when Parvati is 
worshipped ; Manvddi (forenoon). The tithi is by some called Sivd. 
Phalguna bahula 3 is Kalpddi (afternoon). 

CHATURTHl (TITHI-IV). 

T , c llt i a rhaturthi in every month is called Ganesa Chaturthi or Vindyaka 
ruaturtkl 5J : drief being Mdgha Chaturthi (Ganesa jayanti). It is celebrated at nndday. 
mc£tJm is another S name1or Magha Sukla chaturthi. It is performed in the evening 
SlwM is another name for tne same tesjival 

Bhadrapada Sukla Chaturthi is special when it falls on Sunday or Tuesday. 

Similarly the bahula Chaturthi in every month is Sankashtachaturthi and is a 
e j ? ira 2 in difficulties- the fast is broken at moonrise which is the time. Ihis 
&£Shl^?3Sf An^rTkTchaZm if it fails on Tuesday, and continues till moonrise. 

Sravana bahula Chaturthi is called, par excellence, Bahula Chaturthi and cows 
are then worshipped. 

PANCHAMI (TITHI V). 

Chaitra Sukla 5 is Sri Panchami according to some : it is also Kalpddi (forenoon). 

Sravana Sukla 5 is JSdga Panchami ana snakes are then worshipped. If tithi 
u • ^LSkas after Sunrise of one day and ends within 6 gha^ikas after Sunrise 

on S the S nexf dayfthe*^ is celebrated on the former day and that is Naga Panchami. 

Bhadrapada Sukla 5. is Rishi Panchami (midday). 

Asvina Sukla 5 is Lalitd Panchami or Updnga-lalitd-vrata, when Durgft is wor- 
shipped in the afternoon. 

Margasira Sukla 5 is Ndgapuja or Ndgapanchami. 
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Magha Sukla 5 is Vasanta panchami, when Rati and K&ma are worshipped in 
forenoon. Sripanchami is another name. 

Phalguna bahula 5 is Ranga panchami, when colours are thrown about. 

SHASHTHI (TITHI VI). 

Sravana Sukla 6 is Kalki-Jayanti (sunset), the last avatara of Vishnu. 
Sravana bahula 6 is Haia-Shashtht 

Bhadrapada Sukla 6 is Surya-Shashthi or Skanda-Shashthu 

Bhadrapada bahula 6 is Chandra Shashthi. It is qalled KAPILA-SHASHTHI 
when it combines on Tuesday with Nak. Rohint and Yoga Vyatipata 
and the Sun is in Hasta. (See Sec. 54). 

Karttika Sukla 6 is special for feeding of Brahmans when it falls on Tuesday. 

Margasira Sukla 6 is Skanda-Shashthi or Mahd-Shashthi ; Champd-Shashthi, 
when Siva is worshipped as Khandoba. This tithi is special when 
it falls on Sunday or Tuesday and combines with Nakshatra 
Satabhishaj and Yoga Vaidhriti, or either of the two. 

[iV./y.— Our Table XI shows that Nak. Satabhishaj (No. 21) may concur with the tithi in a year in which some 
month before Margasira is 4 adhika '; but Yoga Yaiclhriti (iNo. 27) can never concur with this tithi.] 

SAPTAMI (TITHI VII). 

A Saptami on Tuesday, combined with Nak". Revati (that is, by Tab. XI, bahula 7 
in Ashadha or Sukla 7 in Pausha or Magha) is very auspicious. A Sukla saptami, falling on 
Sunday, is called VI J A YA, and is special for donations. A Sukla saptami, joined with the 
1st quarter of Nak. Hasta, is called BHADRA. A Sukla saptami, coinciding with a Sankranti 
is called MAHA JAYA, which, for making donations, is superior even to an eclipse. 

Yaisakha Sukla 7 is Ganga- Saptami or. Gangotpatti (birth of Ganga — midday). 

Sravana bahula 7 is SUald-Saptann or Sitald-Vrata, time purvaviddha. 

Bhadrapada Sukla 7 is called by some Apardjitd. 

As vina Sukla 7 : about this tithi Sarasvatl is worshipped under Nakshatra MAla. 
Karttika Sukla 7 is Kalpddi (forenoon). 
Margasira Sukla 7 is Suryavrata. 

Magha Sukla 7 is Ratha-Saptami or Mahd- Saptami (time, arunodhaya) ; Manvddi 
( f0ren °° n) - ASHTAMI (TITHI VIII). 

An Ashtaml, falling on Wednesday, is special and receives the name of Budhdsh- 
tamt. The Sukla-Ashtaml in every month is sacred to Durga or Annapurani ; while the 
Bahula-Ashtamt in every month, called Kaldshtanti, celebrated at purvaviddha, is sacred 
to Krishna. 

Chaitra Sukla 8 is Bhavdni-iitpatti : when joined with Wednesday and Nak. 
Punarvasu, bathing on this tithi is special. 

Sravana bahula 8: Janmashtami, Krishndshtaml or KRISHNA J AY ANT I 
(midnight) ; special when combined with Nak. Rohini ; less so, when joined only to Monday 
or Wednesday ; Manvddi (afternoon). 

Bhadrapada Sukla 8 : Jyeshthd-Gauri-pujana-vrata, when moon is in Nak. Jyeshthd. 
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Bhadrapada bahula 8 : Mahalakshmi vrata (purvaviddh&) ; Ashtaka-srdddha. 
Asvina Sukla 8 is Mahdshtami and is special, when joined to Tuesday. 
Karttika Sukla 8 is Gopdshtami, when cow§ are worshipped. 

Do. bahula 8 is Krishndshtami, Kdla-Bhairavdshtamh, or Kdla-Bhairava- 

jayanti. 

Margasira bahula 8 is Ashtaka-srdddhd in the afternoon. The same is the 
case with bahula 8 in Pausha, Magha and Phalguna. 

Pausha Sukla 8 is special when joined to Wednesday and Nak. Bharani (Rohini or 
Ardhra, according' to some). . . 

Magha Sukla 8 is Bhishmdshtami arid is celebrated at midday. 

Magha bahula 8 is Birth of StU. 

NAVAMI (Tithi IX). 
Chaitra Sukla 9 is Rdma-navami or Rdma-jayanti, at midday. 

Bhadrapada do. is Aduhkha-navami. 

is Mahd-navami or Durgd-navami : Manvadi (forenoon), 
is Kretayugddi (forenoon). 



do. 
do. 



Asvina 
Karttika 

Margasira do. is Kalpddi (forenoon). x 

Magha bahula 9 is Rdmaddsa Navami. • - , 

DAS AMI (Tithi X). 

Jyeshtha Sukla 10 is Dasa-hard (expiating ten sins) (see Sec. 54) or Gangdvatdra. 
Ashada do. is Manvadi (forenoon). 

Asvina * do. is Vijayadasami or DASARA (afternoon ; special with Nak. 
Sravana); Buddha-jay anti. 

EKADASl (Tithi XI). y 

Every Ekddasi is sacred, like every Amdvdsyd, and receives a special name. It is 
called Yijaya when joined with the Nak. Punarvasu. The following are the names of the 
24Ek&dasls:— 



Month Sukla. 


Bahula. 


Month Sukla. 


Bahula. 


Chaitv^r—Kdmadd Ekd- 
dasi. 

Yaisakh a. — Mo hint do . 

Jyeshtha. — Nirjald do . 

Ashada. — Visknusayanot- 
sava ; Sayani or Vishnu- 
say ani Ekddasi (i.e., 
Vishnu going to sleep). 

&ra t Ya>na>r--Putradd Ekd- 
dasi. 


Varuthini ekddasi. 

Apard do. 
Yogini do. 
Kdmadd or Kdmikd 
Ekddasi. 

Ajd Ekddasi. 


Bhadrapada.-F&/*w 

I parivartanotsava or 
: Parivartint Ek&dast. 
(Vishnu turning on his 

side ;. called Vishnu 
. srinkhala, when 

11th and 12th tithis 

meet in Nakshatra 

Sravana. 


Indira Ekddasi. 

i 

i 
i 
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Month Sukla. 



Agvina>.—Pdsdnkusd Eka- 
dasi. 



Bahula. 



Ramd Ekadasi. 



Karttika.— Prab odhini ' Utpatti Ekadasi. 

Ekadasi (Waking of 
. Vishnu), Bhishmapan- 

chaha vrata commences. 



Margasira.— • MokshaM 
Ekadasi. 



Saphald Ekadasi. 



Month Sukla. 



Bahula. 



Pa,usha,.—Putradd \ Shattild Ekadasi. 
Ekadasi \ 
or MUKKOTTIoy 
VAIKUNTHA 
EKADASI 
Manvddi (forenoon). 



JAaghsk.—J ay a Eka- 
dasi. 

Phalguna.— A malaki 
Ekadasi. 



Vijayd Ekadasi. 



Pdpamochini Eka- 
dasi. 



DVADASI (Tithi XII). 

The Dvadasi is called Mahd-dvddasi in the following circumstances :— 

11th Tithi current at sunrise on two successive days : the next Dyadasl is 

called Unmilani. 



12th Do. 



do. 



do. 



do. 



the Dvadasl is called 
Yanjuli. 



12th Tithi, to be followed by a full moon or a new moon tithi, current at two sun- 
rises — Pakshavardhini. * 

12th Tithi, joined with Nakshatra Pushya,\s Jaya .[i.e., by Tab. XI, Bahula 12 

in Bhad ; or Sukla 12 in Phalg. or Chait.] 



Do. do. 
Do. do. 
Do. do. 



do. do. do. Sravana is Yijaya [i.e., by Tab. XI, Sukla 

12 in Bhad., Asv. ; Bahula 12 in Phalg.] 

do. do. do. Punarvasu is Jayanti [i.e., by Tab. XI, Sukla 

12 in Phalg. ; Bahula 12 in Sravana]. 

do. do. do. Rohini is Papanasini [i.e., by Tab. XI, Sukla 
12 in Pausha, Magha ; Bahula 12 in Ashadha]. 

Yaisakha Sukla 12, joined with Nak. Hasta, and Jupiter and Mars in Stmha, Sun 
in Mesha, is VYA TIP A TA. 

Ashada Sukla 12 is the commencement ol ' Chdturmdsya vrata. 
Sravana do. is Vishnoh-pavitrd-ropanam. 

Bhadrapada do. is Vdmana jayanti (midday) ; called Sravana Dvadasi, when 
joined with Nak. Sravana, and specially, when further joined with Wednesday. 
Asvina bahula 1 2 is Gwatsa Dvadasi (evening). 



Karttika Sukla 12 (J) end of Chaturmasya vrata, which began on same tithi in 

Ashadha. 

(2) Prabodhotsava or Utthdna dvddasi (preparation for waking 

Vishnu). 

(3) Tulasi viva ha (marriage of Vishnu with the Tulasi plant). 

(4) Manvddi (forenoon). 
Magha Sukla 12 : BMshma dvddasi. 

Do, bahula 1 2 : Tila dvadasi or Yijaya, when combined with Nak. Sravana. 

[A".^.~This can only happen when a month previous to Magha is Adhika — See Table XL] 

TRAYODASI (Tithi XIII). 

Chaitra Sukla 13 : Madana trayodasi or Ananga Pujana vrata (purvaviddha) ; god 

of Love worshipped. 

Bhadrapada bahula 13 : (1) Kaliyugddi (afternoon). 

(2) Magha trayodasi, when combined with Nak. Magha. 

(3) GA J A CHA YA, when joined to Nak. Magha and Sun 

in Hasta. 

Asvina bahula 13 : Dhana trayodasi, when money lenders worship money. 
Magha Sukla 13 : Kalpddi (forenoon). 

Phalguna bahula 13 : (1) Yaruni, when joined with Nak. Satabhishaj. 

(2) Mahavaruni, do. do. do. + Saturday. 

(3) MAHA-MAHA-VARUNI when joined with Nak, 

Satabhishaj + Saturday + Yoga Subha. 

[N.B .—Combinations (1) to (3) can happen only when Phalguni or some previous month is 
Adhika- -See .Table XI.] 

CHATURDASI (Tithi XIV). 

Bahula Chaturdasl in every month is Sivardtri. 

Vaisakha Sukla 14: Narasimha jayanti (sunset) : special when joined to Nak. Svati 

+ Saturday. 
Sravana Sukla 14 : Varalakshmi vrata. 
Bhadrapada Sukla 14: Atlanta chaturdasi. 

Asvina bahula 14 : Naraka chaturdasl (moonrise), fasting to avoid naraka or 
hell Dlpavali (see Asvina amdvdsyd below), may fall on this tithi if 
joined to Nak. Svati. 

Karttika Sukla U : Vaikunta chaturdasi (midnight). 

Margasira Sukla 14 Pdshdna chaturdasl. 

Magha bahula 14: MA HA SIVARA TRI (midnight, when Nak. Sravana is 
current). - 

Special, when, combined with Sunday or Tuesday and Yoga Siva. 

,B t Yoga Sim can combine with SivamtH only when some month previous to Magha U Adhika* 

See Table XL1 
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SUKLA PANCHADASI (TithI XV) : Sukla 15 or Full Moon (P4rnimd). 
A Sukla 15 or Purnima, is called Somavati when it falls on Monday and is special foi 
donations. 

It is called Chudamani when it is further joined with a lunar eclipse. 
Most purnimas receive special names, which are given below :— 

Ghaitra purnimA : (1) Manvddi (forenoon). 

(2) Hanumat-jayanti. 

(3) Special for bathing, when combined with Sunday, Thursday or 

Saturday. 

Vaiaakha purnimfl. : K4rma jayantt ()ate afternoon). 

Jyeshtha purnima,: (1) Manvddi (forenoon). 

(2) Vata pHrnimd or Vata Sdvitri (purvaviddha). 

(3) Maha jyaishthi, when Moon and Jupiter are in Nak. Jyeshtha 

and Sun in Rohinl. 

Aahada p&rnima,: (1) Manvddi (forenoon). 

(2) Sivasayanotsava, or Kokild-vrata or Vydsap4jd. 
Sravana purnima. : (1) Rig-yajuh-Srdvant {i.e., Sravana for followers of Rig and Yajur 

Vedas). 

(2) Rakshabandhana ^ (tying a string round the arm) or Raki-pttrnimd 

or Ndrali pdrnitnd (throwing cocoanuts into the sea). 

(3) Hpyagr'iva jayanti. 
Bhadrapada pftfnim&: Praushthapadi pHrnimd or srdddha. 

Asvina purnima : (1) Kojdgari pHrntmd or Koj agar a vrata (midnight). Lakshmi and 

Indra worshipped ; games of chance. 
(2) Navdnna p4rnimd, when new grain is cooked. 
Karttika purnima : (1) Manvddi (forenoon). 

(2) Chdturmdsya vrata ends. 

(3) Tripurt p4rnimd or tripurotsava. 

(4) Special, when joined to Nak. Krittika. 

(5) Maha karttiki, when joined to. Nak. Rohini ; or when Moon 

and Jupiter are both in Nak. Krittika. 

(6) Padmakayoga, when Moon is in Nak. Krittika arid Sun in 

Nak. Visdkha. 

(7) KRITTIKA festival in Southern India. 
Margarita purnimA : (1) Datta trey a or Datta-jayantt (evening). 

(2) Special for donations of salt, when joined to Nak. Mrigasira. 
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Ardra festival in honour of Siva at Chidambaram and else- 
where. Siva, in his incarnation of Nate&a, is said to have 
been born on Margastra PftrnimA under the Nakshatra 
Ardra: the combination could take place only when some 
month previous to M&rgaslra was adhika. (See Table XI). 

Magha pftrnim&: Maha-Maghi, when Moon and Jupiter are both in Nak. Magha. 
Phalguna ptLrnimA : (1) Manvadi (forenoon). 

(2) Holikd or Hutdsani pfirnimd (evening). 

(3) Kdman Pandigai (destruction of Cupid by Siva) in South India.. 
Bahula Panchadasi (Tithi XV) : AIVLAVASYA— New Moon. 

A Solar Eclipse on Sunday is Ghudamani, and is special for donation's. 
Am&v&syH at the end of Sravana and beginning of Bhadrapada : Pithori or 



Do, 



do. 



Bhadrapada 



Do. 



do. 



Asvina 



Do. 



do. 



Pausha 



Do. 



do. 



Magha 



Do. 



do. 



Phalguna 



Kusotpdtini. 

do. Asvina: Sarvapitri or MA H ALA YA 
AMAVASYA : special when 
Sun and Moon are both in Nak. 
Hasta. 

do. Karttika is DIPAVALI, with 
previous and following tithis : 
that on which Nak. is Svdti 
being the special day. 

do. Magha (1) ARDHODAYA, when 
joined with Sunday in day time 
4- Nak. Sravana + Yoga Vyatl- 
p&ta. 

\N,B. — This can only happen when some month 
previous to Magha is Adiklia. See Sec. 64]. 

(2) Mahodaya when any one of these 
special features is wanting. 

do. Phalguna: (1) Dv&parayug&di 
(afternoon). 

(2) Special for Sr&ddhas, when joined 
with Nak. Satabhishaj or Nak. 
Dhanishtha. 

do. Chaitra : Manvadi (afternoon), 
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CHAPTER XYII. 

MODERN EQUATIONS FOR LUNAR INEQUALITIES 

116 Incompliance with a desire expressed by many persons interested in the Drig- 
ganita system, it has been thought advisable to include in the present work three very 
simple tables (XVI-A, XVI-B and XVL-C) for correcting the ending moments of tithis 
worked out according to the SHrya-Siddhdnta, so as to bring them within 2 ghatikas of 
Drig-ganita or Nautical Almanac results, further approximation not being possible within 
the limits of a popular work. Seeing that Siddhtota and Drig-ganita panch&ngams occasion- 
ally exhibit a divergence of 17 ghatikas (7 hours) in regard to tithis intermediate between 
new-moon and new-moon, the approximations now made possible will go a great way 
towards leading to a better understanding between the followers of the two systems. 

117 Modern Astronomers use five principal equations in order to determine the moon's 
actual, from her mean, elongation (or tithi). These are (1) the sun's equation of the centre, 
(2) the moon's equation of the centre, (3) the moon's evection,(4) the moon's variation, (5) the 
moon's annual equation. Of these (5) is already included in the sun's equation and both 
are given together in Tables IX-c and IX-A, (4) depends only on the tithi and is given in 
the last column of Table XVI-A, while (2) and (3) are given respectively in 1 ables XVI-B 

118. The example given below will show clearly how Table XVI is to be used, but it 
Will be useful to bear in mind the following rules :— 

Rule (1) Table IX gives equated anomalies (as explained in sec. 251) for mean tithis, 
i.e., each anomaly given in Table IX-a, b and^, for the moon, contains the 
equation which has to be separated before applying the equation to the mean 
tithi, whereas the anomaly given in Tables XVI-B and XVI-C is a mean 
anomaly for the actual moment of the tithi. The principle of the method is to 
work until the equation obtained from the equated anomaly of Tables lX-a, b and 
g, is equal to the equation obtained from the mean anomaly in Tables XVI-B 
and XVI-C. Accordingly, Table XVI enables us to ascertain an ending 
moment not per saltum, but gradually and by successive approximations, using 
the equated anomalies of Tables IX a, b and g, as our base. 
Rule (2). Tables XVI-B and XVI-C apply, a* they stand, only to the first quarters 
(0 d gh. p. to 6 d. 53 gh. 20 p.) of the anomalistic month, when the equations 
are negative. For the 2nd quarter (6 d. 53 gh. 20 p. to 13 d. 46 gh. 40 p.) the 
equation is negative, and the argument should be obtained by deducting the 
given anomaly from 13 days 46 ghat. 40 palas. For the third quarter (13 days 
46 gh. 40 p. to 20 d. 40 gh. p.) the equation is positive and the argument 
should be obtained by deducting 13 d. 46 ghat. 40 palas from the given ano- 
maly. For the fourth quarter (20 d. 40 gh. p. to 27 d. 33 gh. 17 p.) the equation 
is positive and the argument is obtained by deducting the given anomaly/rom 
27 days 33 ghat. 17 palas. 
Rule (3). On-account of differences between Indian and European astronomical con- 
stants, 45 palas have to be added to the moon's mean elongation or tithi and 
14 ghatikas to the moon's mean anomaly. These corrections are applicable 
from the year A.D. 1800 to the year A.D. 2000. 
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Example. 

119. To find the ending moment of bahula Shashthi (2lsi tithi), Nija Sravana A.D. 1909. 

According to the Ephemeris for A.D. 1901) (Table XII), 
Mean new-moon of Nija Sravana was on Aug. .. 
Add equivalent of 21 tithis (bahula shashthi) 
Add (for diff. between Ind. and Eur. constants).. 



d. 


g h. 


ji — - 

pal. 


O's Anomaly. 


(£ 'a Anomaly 




d. gh., pal. 


d. gh. pal. 


16 


20 


46 


125 23 49 


10 18 19 


20 


40 


17 


20 40 17 


20 40 17 






+ 45 




+ 14 



48 146 4 6 
Ded. 1 an. month. 



37 1 

G's Eqn. for 146 d. 4 gh. (Table IX-h)— 9gh. 40p. 
I 's Variation for Shashthi (Table XVI-A)— lgh. 43p. 

— llgh. 23p. (A) 

Vs Anom. for 3 days 27gh- 56p. by Table IX-g is — 16gh. 40p. (B) 



31 12 36 
27 33 17 
3 39 19 

— 11.23 

3 27 56 

— 16 40 
(C) "3 11 16 



d. gh. 

The argument for Table XVI-B is the given moon's anomaly (C) :— 3 H 

Do. ' Table XVI-C is 2 (C's— O's long.)— ( 's Anom. 
Now, 2 (C's— O's long.) for 6 tithis is given in Table XVI-A as 

either lid. 7gh. l9p. or 38d. 34gh 36p. H 7 

The given C 's anom. has to be deducted from either of these data 3 11 



P- 

16 



19 
16 



7 50 3 

Since the last anomaly is in the'second quarter, we deduct it from .13 46 40 
[vide Rule (2) supra^\ 



5 56 37 (D) 



This is the argument for Table XVI-C. 

The equation acc. to Table XVI-B. for 3d. llgh. I6p. is — 20gh. 33p. 
Do. do. Table XVI-C. for 5d. 56gh. 37p. is — 6gh. 27p. 



Total... — 27gh. Op. (E) 

We compare the last equation (E) with (B) found supra from Table IX-£ {i.e., 16gh. 40p). 
Clearly, our Surya Siddhanta equation is too small and we must try again with— 27gh. Op. (E) 
in lieu of lCgh. 40p. (B). That is, we must diminish the argument for Table XVI-B by 10gh.20p 
and increase the argument for Table XVl-C by the same amount. 

Our. new arguments for Table XVI-B will be 3d. Ogh. 56p. and its eqn.— I9gh. 38palas. 
Do. do. Ta'ble XVI-C will be 6d. 6gh. 57p. and its eqn.— 6gh. 30palas. 

Total... — 26gh 8p. (F) 

This time we began with —27 gh. (E) and ended with —26 gh. 8 p. (F) which shows 
that our last argument for Table XVI-B must be increased by 1 gh. and our last argument 
for Table XVI-C correspondingly diminished. . 

Our new argument for Table XVI-B is 3d. lgh. 56p. and its equation — 19gh. 43p. 
Do. do. Table XVI-C is 6d. 5gh. 57p. — 6gh. 30p. 

— 26gh. 13p. (G) 
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We began with - 26gh. 8p. and ended with - 26gh. I3p. (G). 

We may be satisfied with this result. Our final equation will be - 26ghu 13p. 

(1) Sun's equation of the centre and Vs annual eqn. + Variation — Ugh. 23p, 

(2) Moon's do. do. and Csevection — 26gh. J3p, 

— 37gh. 36p. 

This being deducted frorn our mean tithi, we have 

mean tithi or elongation Aug. 37. lgh. 48p. 

-37gh. 36p. 

Aug. 36. 24gh. 12p. 
Tq which add for local time (Table XIII) ; 1651" = lgh. 9p. (Lat. 13°, 146th day). 

Aug. 36 or Sep. 5, 25gh. 2lp. 
which is about 2 ghatikas in excess of the time given in Drig-ganita panch&ngams for the 
year Sautnya (A.D. 1909—10), whereas the Siddh&nta panch&ngams give 12 or 13 ghatikas 
more as the ending moment of bahula Shashthi in Nija Sr&vana of that year. 

120. Ordinarily, the greatest difference between Siddhanta and Drig-ganita pan~ 
chAngams occurs from the 6th to the 10th tithis. For the reason of this divergence, the 
reader is referred to the article on the Moon in the Encyclopedia Britannica, where we are 
told that ancient astronomers were unacquainted with the evection and variation, as per- 
turbing elements of the lunar theory. 

121. If the reader wishes to know how Drig-ganita panch&ngams obtain their 
tithis from the Nautical Almanac, we may state the process in a very few lines : — 

Taking the above example, we look out in the Nautical Almanac the O's and ( 's 
longitude at Greenwich mean noon on two or three neighbouring days, say 4th, 5th and 
6th September 1909. 

(1) (2) (3) (4) (5) 

September 1909. { 's long, at noon. ( 'slong. at noon. <[ 's elongation. <( 's elngation for 24 hrs. 

o I n o, f ft of ft o t it 

4 41 14 393 161 17 19-1 240 57 20'2 

5 55 25 16-2 162 15 29"9 253 9 46'3 12 12 261 

6 69 11 33*6 163 13 428 265 57 508 12 48 45 

Columns 2 and 3 of this table are extracted from the Nautical Almanac for 1909. 
Column 4, Moon's elongation, is of course column 2 less column 3, and the difference between 
the elongations of two successive days is entered in column 5. The tithi we want is Bahula 
Shashthi, i.e., the 21st tithi which ends when the Moon's elongation is 21 x 1 2° = 252°. This, we 
find, was sometime before Greenwich noon on 5 September 1909. Since the Moon's exact 
elongation at Greenwich noon on 5th September 19Q9 was 2bS°.& 46 3" which is 1° 9 46 3" 
(= 1-1628°, byTable XIX) more than we require, we have to deduct the time taken by the 
Moon to effect thi* elongation. This last time may be determined by working out a proportion 
either to the elongation of the previous 24 hours (12* 12' 26T' = 12 2072° by Table XIX) or to 
the elongation of the next 24 hours (12°48' 4-5"= 12'8011° by Table XIX). The result is 
WlffWW- 'OSeaday, or (2) - '0908 day! 
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If we deduct the first result from Greenwich noon, we have September 4'9048, to 
which we add *4605 day for the difference between Greenwich astronomical and Ujjain Lanka, 
tim$, and again add 1651 seconds or 27 J minutes or -0190 day for the difference between 
Ujjain time and Madras time (Table XIII ; lat. 13 c , 146th day). Net result, September 4-9048 + 
•4605+ -0190= September 5-3843 or 23 ghat. 4 palas on 5th September 1909. 

On the other hand, if we deduct the second result, -0908 day from Greenwich noon, 
5th September 1909, we have September 4'9092 to which we add, as before, 

+ •4605 
+ •0190 

and also (for Madras standard time) 9 minutes + -0062, and 
we have, as the final result, September 5-3949 

or (by Table XIX) 23 ghatikas 40 palas, which differs by only 13 palas from the result given 
in the Nungumbaukam Pancha-ngam. 

Our working shows that a difference of about 15 palas might result. according as we 
took the proportional part from the elongation of the previous or of the following 24 hours. 

122. This is very much in favour of the Drig-ganita method, even if exact astro- 
nomical accuracy is wanted, and that method only postulates the possession of a Nautical 
Almanac. In the absence of a Nautical Almanac, or for years long past or a long way ahead, 
we can obtain a very fair approximation to Nautical Almanac results by means of the modern 
equations in our Table XVI. 

CHAPTER XVIII. 

THE MUHAMMAD AN YEAR. 

123. The Muhammadan Era, commonly called Hejra or Hijra, is dated from 
Friday, 16 July, 622 A.D., the day of the Flight of the .Prophet. 

The Muhammadan calendar is not luni-solar like the Indian Calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan calendar 
is 29 days 12 hours 44 minutes. The 3 seconds reckoned, in addition in the Hindu calendar 
are neglected in the Muhammadan. The months are alternately 29 and 30 days long, which, 
again, if carried out uniformly, would result in an err.or of 44 minutes per month, which, in 
360 months, or 12 lunar years, would amount to ^J|^- 11. days. These 11 days are accord- 
ingly added to the last month of the calendar in 11 out of every 30 years, and the year con- 
taining an extra day is, from analogy, sometimes called a leap year. 

124: Every 30 years form a cycle in the Muhammadan calendar. The yea^s which 
have 355 days, instead of 354, are in some countries the 2nd, 5th, 7th, 10th, 13th, 15th, 18th, 
21st, 24th, 26th and 29th. Elsewhere, the 2nd, 5th, 8th, 10th, 13th, 15th, 19th, 21st, 24th, 27th 
and 29th are kept as leap years. '.. 

It will be noticed that the difference of usage is as regards the 8th, 19th and 27th 

years in each cycle. 

Our Muhammadan Calendar (Table XV) assumes that the 8th, 1911* and 27th years in 
each cycle are leap years, and in paragraph 4 of the explanation at page 197 of the Tables we 
have shown clearly how Table XV should be used by those who observe the 7th, 18th and 
26th years in each cycle as leap years. 
8 
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125. All the books that deal with the Muhammadan ' Calendar mention the above 
difference of usage, but they do not give the reason of it. The reason is, however, not far to 
seek. 

If we writedown the accumulated error which remains at the end of each year by 
reason of the neglect to take account of 44 minutes, which we adverted to in the first section 
of this chapter, we obtain the following result under the system of reckoning the 8th, 19th 
and 27th as leap years : — 



Year. Error. How error is corrected by leap year. 



1st year, 8 
2nd year, 17 
3rd year, 2 
4 th year, 11 
5th year, 20 
6th year, 4 
7th year, 13 
8tb year, 22 
9th year, 7 
10th year, 16 
11th year, 
12th year, 9 
13th year, 18 
14th year, 3 
15th year ,12 



hrs. 48' 
hrs. 36' 
hrs. 24' 
hrs. 12' 
hrs. 0' 
hrs. 48' 
hrs. 36' 
hrs. 24' 
hrs. 12' 
hrs. 0' 
hrs. 48' 
hrs. 36' 
hrs. 24' 
hrs. 12' 
hrs. 0' 



1st day added by leap year. 

2nd day added by leap year. 

3rd day added by leap year. 
4th day added by leap year. 

5th day added by 'leap year. 
6th day added by leap year. 



Year. 



Error. How error is corrected by leap year. 



16th 
17th 
18th 
19th 
20th 
21st 
22nd 
23rd 
24th 
25th 
26th 
27 th 
28th 
29th 
30th 



year, Nil, 
year, 5 hrs. 
year, 14 hrs. 
year, 23 hrs. 
year, 8 hrs. 
year, 16 hrs. 
year, 1 hr. 
year, 10 hrs. 
year, 19 hrs. 
year, 4 hrs. 
year, 12 hrs. 
year, 21 hrs. 
year, 6 hrs. 
year, 15 hrs. 
year, Nil. 



36' 
24 f 
12' 

0' 
48' 
36'' 
24' 
12' 

0' 
48' 
36' 
24' 
12' 



7th day abided by leap year. 
8th day added by leap year. 

9th day added by leap year. 

10th day added by leap year. 
11th day added by leap year. 



We see that by observing the 8th, 19th and 27th years as leap years, a day is added 
by means of a leap year in order to avoid the error accumulating to more than 1 day at the 
end of the following year. 

Those that observe the 7th, 18th and 26th as leap years add a day by means of a 
leap year in order to avoid the error accumulating to more than half a day at the end of the 
following year. This in fact is what is done by both the schools at the end of the 15th year. 

126. The months and the number of days in each are as follows :— 



Month. 



No. of 

days. 



Day of Com- 
mencement 
reckoning 
from begin- 
ning of year. 



Month. 



No. of 
days. 


Day of Com- 
mencement 
reckoning 
from begin- 
ning of year. 


30 


177 


29 


207 


30 


236 


29 


266 


30 


295 


29 






| 325 


30 





1. Muharram 

2. Safar 

3. Rabi-ul-awwal 

4. Rajai-ul-akhir 

or 

Rabi~us-sani 

5. Jumadalrawwal 

6. Jumadal-akhir 

or 

Jumad-us-sani 



30 
29 
30 

29 

30 

29 



30 
59 

89 

118 

148 



7. Rajab 

8. Shaban 

9. Ramzan 

10. Shawwal 

11. Zilkada 

12. Zil-hijja 

Do. (when inter- 
calary). 



All readers are familiar with the names of two of the Muhammadan months, 
Muharam and Ramzan, and all are equally familiar with the fact (due to the strictly lunar 
character of the year) that Muharram is liable to occur at any part of the solar year. 
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127- The Muhammadan day is reckoned from sunset to sunset, and the first day 
of Muharrarhis that on which the moon is for the first time visible at sunset after new moon. 
This is called the heliacal rising of the moon. Our readers are fiumbar w,th the Muham- 
madan usage of observing the heliacal rising of the moon from eminences of any sort, and 
passing word as soon as she is seen, so as to give notice that Muharram has commenced. 

To the reader who is by this time quite at home among tithis ^and their ending 
moments, we would quote the following rule from Messrs. Sewell & Dikshit s Indian 
Calendar:— 

« It is well to note «at where the first tithi of a month -^stoS ^^^^tEK 
rising of the moon will probably take place on the When the first tithi en«ls within these 

by elaborate calculations ". 

Where so much depends upon sunset and moonrise, it is obivous that places with 
different longitudes and latitudes will often not agree in regard to the exact date of com- 
•mencement of the Muhammadan year. 

^.-Further directions for the use of ova: Table XV relating to the Muhammadan year are given as a concluding 
note to that table, vide Tables, p. 197. 



Before commencing Part II of our work, which gives special hints with examples 
regarding the use of each of the more important tables, we take the opportunity to insert a 
note on Broken Periods : — 

we may avoid all uncertainty. 

4 n , M nin,f nf tho miostion with reference to the next mb-divUion of tJw broken 
First of all, we must always note to the same hour on Tuesday. This 

period : that is, in this case whether tne meaumg iMium a ^CZ^ urp Ailn.v«' jvnd the n'roDei wav 

makes the — ^rmn ft a 

to answer 

(7) to 3 before deducting 6. Thus, 7 +3=iu. £ i"" 1 ^ctlv ' 

necessary in order to do even these simple week-day pioblems correctly. 

7 / whPYi von have taken to reckon from a fraction of one period to a 

The rule about adding a.wUk penod when you toYe |^n ° 0ctobcr in ne year to 15th March in the 
fraction of the next is very important Ho * ^^^ e ^^Za&t 2 3rd October is 296 days from 1st January, 

next, the second being a ^ Add 365 to 75. Total 440. Deduct 296. Answer, 

and 15th March (where we haye had to pass 29th lebruaiy; is /Dtiayb. 

144 days. ' 

, ™ -i + v +\,* 1 K+h Tnlv what will be the 7th of the Tamil month ? In such cases we must 

us, the addition to be made is 6, and the answer, 21st July. 

4i x iKi-h Tnlv what will be the 29th of the Tamil month. We add 28 to each 

days. Final answer, 43 3 1=1 2th August. 
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PART II.— USE OF THE TABLES. 
CHAPTER XIX. 

USE OF EPHEMERIS OR TABLE XII (Solar Dates). 

128. The main interest of the present work to the general Indian reader will lie in 
its enabling him to discover for himself the chief data given in Panchftrigams for any year 
between B.C. 1 and A.D. 2000. Pancha-ngams in India are strictly confined^ , the year to 
which they relate, and the greatest difficulty is sometimes felt in verifying an Indian date 
only two or three years' old, while forecasting a date a year or two hence for the purpose of 
a marriage or any other future event is a matter of equal difficulty. By the use of the 
present work, future and past events can be dated according to the rigour of the Indian 
calendar and that with the greatest ease. 

129. For the use of the general Indian reader, a special table called Table XII has 
been inserted in the present work, which gives solar dates, new moons and lunar and solar 
anomalies for the eighty years ending with A.D. 1919, i.e., for 70 years before 1910 and 10' 
years after that date. Before instructing the reader how to look up dates in this special table, 
we shall give a few brief hints as to Indian time. 

13a Indian time is kept in ghatikas (Tarn, naligais) or sixtieth parts of a day 
each ghahka being equivalent to 24 minutes of English time (-* of an hour), and in palas 
Clam, vmadts) or sixtieth parts of a ghatika, each pala being equivalent to 24 seconds of 
English time. The ghatikas and palas are reckoned, not from midnight to midnight as in 
English time, but from sunrise to sunrise. Now, as the moment of sunrise depends on the 
latitude and longitude of each place, there should, strictly speaking, be as many panchdn- 
gams as there are places m India. Indian astronomers get over this difficulty by calculat- 
ing time in the first place according to one central latitude and longitude, and then applying 
the necessary corrections in order to deduce the time for other places. The central 
latitude is the Equator and the central longitude is that of Ujjain (75° 46' 6" East of Green- 
wich) where there was an ancient observatory. To combine the central latitude and the 
central longitude, they imagined an island called Lankd in the Indian Ocean, situated on 
the equator and having the same longitude as Ujjain. This Lanka is, of course, not Ceylon. 

131. The standard time in the Indian calendar is therefore called Lanka time, 
and 6 a.m. at Lanka, is the mean sunrise from which all times are, in the first instance, calcula- 
ted. The time marked in Table XII is invariably Lanka time, i.e., time reckoned from G a.m. 
at Lanka. The correction to be made at the present epoch (A.D. 1840 to A.D. 1920) in order 
to deduce the actual time from local sunrise at thirty of the most important places in India is 
given m seconds of time in the column « Total Correction " in Table XIII. In no calendar that 
we are. aware of is the correction worked out for so many places in India in a shape ready for 
instant use. 

132. We are now ready to use Table XII, and we will first learn how to look up solar 
dates m that table. Solar dates, i.e., dates based solely on solar months, are in use in the Tamil 
and Malayalam tracts of Southern India {i.e., in the Tamil Districts, in Malabar, in 
Iravancore, and in Cochin) and in Bengal : elsewhere lunar dates are chiefly in use. 
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133. A solar date is thus cited :— 

(Tamil) Sddhdrana varusham, Ani 15. 
(Malayalam) Kollam 1086, Dhanus 20. 
(Bengal) San 1316, M&gha 28. 

134. Tamil. Solar Dates— The year Sddhdrana is one of 60 years comprised in 
Jupiter's cycle. The revolutions of the cycle from A.D. 967 to A.D. 1926 are clearly indicated 
with corresponding English years in Table I. The reader will find that in the current 
cycle Sddhdrana is A.D 1910, and this fact is also indicated in Table XII under A.D. 1910. 

135. Looking down the columns in Table XII under A.D. 1910, we find the follow- 
ing entries against A ni: — 

3 Je. 14. 32 6 Jl. 15. 

These abbreviated entries give us the following useful information :— 

The month of Ani in A.D. 1910 begins on June 14, the day of the week being 3, 
i.e., Tuesday. 

The same month of Ani contains 32 days, the 32nd day being July 15, the corre- 
sponding day of the week being 6, i.e., Friday. 

Now, to deduce the 15th day of Ani, the first being given, is an easy .matter : for we 
have only to add 14 to u 3 June 14 " and we get « 17 June 28." 

Now " 17 " for the day of the week is obviously 3, for we must cast out sevens, i.e., 
whole weeks,' when the figure indicating the day of the week exceeds 7. 

We thus answer: " Sddhdrana, Ani 15 " is Tuesday, 28 June, A.D. 1910. 

136. Tamil years may also be quoted by Kaliyuga or Saka eras, and the years 
belonging to these eras are also indicated opposite the A.D. year in Table XII. We there 
see that A.D. 1910 corresponds to Kaliyuga 5011 and Saka 1832. 

137. The reader should now note a peculiarity in the citation of Indian years 
namely, that as a rule the years are " expired not " current To understand the difference 
between these expressions, we go back to the first year of Kaliyuga, which began on 18th 
February 3102 B.C. We are apt to call that the beginning of the first year: but Hindu 
reckoning prefers to call it the beginning of the year 0, and what it calls the year 1 is really 
what we should call the second year, i.e., the " expired" year 1, and so the difference of 1 
runs throughout the reckoning between " expired " (gata) and "current y {vartiamdna) years. 
In the present work, following the bulk of the authorities, all purely Indian eras (except the 
Kollam Andu) are expressed in expired years, and A.D. and Kollam years are alone expressed 
as current years. When the reader wants a "current" year for an Indian era (except 
Kollam), he should add 1 to the figure given in this work. 
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138. Malayalam Dates. We have just stated, that the Kollam or Malaysian, 
era reckons current not expired years : and we find from Table XII that Kollam Andu !086 
oted m our example began in South Malabar in the month of Ch.noam (Tarn. Avani) A D 
1910 and m North Malabar in the next month Kanm (Tarn. Puraltis,). To help the memory 
we may recollect that - Simha » (the sign of the zodiac from which Chingam is derived) and 
South MaUbat" begm with «S.". In f ac t "S-H" may stand equally for "SimraM" and 
"South Malabar while both - N. Malabar " and - Kan»t» contain a strong - » >nh k e the 
soft nasal n in Chingam.) . ■ 

Ik r* \ 39 ; n ^ e from Table XII that ".Kollam 1086, Dhanus" beginson Thursday, 
15 December 1910, and ends (the number of days in Dhanus being 30) on Friday, 13 January 
1911. Now between 20 Dhanus and 30 Dhanus the difference is 10, and so we deduct 1 from 
13 January 1911 and get 3 January 1911 as the equivalent. of "Kollam 1080, Dhanus 20" 
To find the day of the week, we deduct 10 from 14 (next higher multiple of 7) plus 6, that is 
from 20, and we get 10, which is equivalent to 3 Tuesday. 



Bengal Solar Dates. 

140. Our specimen date is San 1316, Magha 28. 

We find from Table XII, p. 151, that San 1316 (expired) is the Solar year corre- 
sponding to A.D. 1910-11 ; and from Table XII, p. 136, that the 1st of Solar Ma-ha falls on 
Sunday, 15 Jan. 1911 ; while the 29th of Solar Magha (the last day of the month) is Sunday 
February 12, Obviously the 28th Magha is Saturday, February 1 1, A.D. 1911. 

iV.A— Our Table XII treats the B. San years as expired. It will be seen, however, from See. 112 (6) that 
faan yealS are usuall y 01ted *» «»rrent. To convert the expired years in Table XII into current, add, as usual, 1. 

141. The reader will note that each Bengal Solar month has the same name as the 
Lunar month commencing during that Solar month ; whereas in the Tamil country each Solar 
month is named after the Lunar month which began before the Solar month in question This 

If T . PraCt n al d w" enCe t0 . be b0me m mind in calcul *ing Bengal and Tamil Solar 

dates. For instance 1 am,l Rdrttgat is the next month to Bengal Solar Karttika. 

A-.A-All Solar months weie originally named from the corresponding Lunar month, • „ i 
in turn named from the nakshatra in which the moon ordinarily is at Full Moon in that month,' See Table XL ^ ^ 

Commencement of the Solar Month or Sankranti. 

i . tV. 142 * J h l aStr ? n ° mical c °™ncement of a solar month is the moment of Sankr&nH 
i.e., the moment when the sun enters a sign of the 7 n <\\*o T n ■ , ^"^anti, 

Sankranti, we must add up two figures, namely, (!) the gh t ka s an/nTsT ' i r ™*T ? 
day of the English month, entered in Table xll igiinst O^^^t Sol" 
and (2) the days, ghatikas and palas entered in the Fvp T.hi a ^ tne ^oiar Year , 
wish to know the Sankranti or moment of comment ^ ° f Which We 

are as fol^:- ^ ^ " "* m ° nthS We M * ™* «* Sanctis 
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Atya Siddhania. Sttrya Siddhanta. 

Commencement of Solar Year corre- \ 13 A ^ 1910 6 g h at 3 pa i as> ] 2 ghat. 13 palas. 
sponding to A.D. 1910-11. J P ' ^ • ^ 

Sankranti or moment of commence- V 62 days 21 ghat. 20 palas. 
ment of Tamil Ani. J J ' 

Do do Malayalam Dhanus 246 days 19 gha^ 9 palas. 

Do". do. Bengal Solar Mdgha ' 275 days 38 ghat. 13 palas 

- Sankranti of Tamil Ani, A.D. 1910: 62 days 27 ghat. 23 palas. ... ... (1) 

or 75 days (counting from 1 April 191 0): 27 ghat. 23 palas ... (2) 

Sankranti of Mai. Dhanus, A.D. 1910 : 246 days 25 ghat. 12 palas ... ... (8) 

or 259 days (counting from 1 April 1910) : 25 ghat. 12 palas ... (4) 

Sankranti of Beng. Solar Mdgha A.D. 1910-11 : 275 days 50 ghat, 44 palas ... (5) - 
or 288 days (counting from 1 April) 50 ghat. 44 palas. ... (6) 

143. Results (2), (4) and (6) enable us to express the three Sankrantis in terms of 
the English Calendar : for by reference to Table VIII we find that— 

(1) Ani Sankranti, 75 days from 1 April 1 910, is 14 June 1910,. 27 g. 23 p. 

(2) Dhanus Sankranti, 259 days from 1 April 1910, is 15 Dec. 1910, 25. g. 12 p. 

(3) Mdgha Sankranti, 278 days from 1 April 1910, is 13 Jan. 1911, 50 g. 44 p. 
These results agree with the commencement of Tamil Ani and Malayalam Dhanus for 1910 
as entered in Table XII, but the Sankranti of Bengal Solar Magha, as above determined 
(13 January 1911), is not the commencement of that month as entered in Table XII, p- 136 
(15 January 1911). 

144. To account for this difference, we must observe that though the moment of a 
Solar Sankranti is the same all over India for the same Siddhanta, the commencement of the 
corresponding month for civil purposes is not necessarily the same all over India. The follow- 
ing rules on the subject are adopted from Messrs. Sewell & Dikshit's « Indian Calendar". 

(1) In Orissa the Solar month of the Amli and Vildyati eras begins on the day of 
Sankranti, at whatever moment of the day the latter may happen. Accordingly in Orissa, 
the three Solar months above named would begin on the Sankranti days, i.e., the 14th June 1910, 
the 15th December 1910 and 13th January 1911 respectively. 

(2) In Bengal, when the fraction of the day at which the Sankranti happens does not 
exceed 45 ghatikas, the Solar month begins on the next day : and when the Sankranti occurs afte^ 
45 ghatikas, the Solar month begins on the next day but one. Accordingly the Bengal months 
corresponding to Ani A.D. 1910 (Bengal Solar A shddha) and to Malayalam Dhanus A.D. 1910 
(Bengal So\a.v Pausha) will commence on 15 June 1910 and 16 December 1910 respectively and 
not on 14 June and 15 December 1910 (the days of the Sankranti), while Bengal Solar Mdgha 
A.D. 1910-11 will not commence till 15 January 1911 (i.e., 2 days after the Sankranti). 

(3) In Southern India, in the Tamil country, when the fraction of the day at which the 
Sankranti occurs does not exceed, 30 ghatikas, the Solar month begins on the same day. 
That is why the beginning of Tamil Ani A.D. 1910 coincides with the day of the Sankranti, 
14 June 1910. When the Sankranti occurs after 30 ghatikas, the Solar month begins on the 
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next day. This is why the Tamil month Tat, corresponding to Bengal Solar Magha, A.D. 
1910-11 is shown in Table XII as having commenced on 14 January 1911, i.e-, the day after 
the Sankranti. 

145. The authors of the " Indian Calendar" also state that in Malabar, when the 
Sankrftnti occurs after 18 ghatikas, the Solar month commences on the next day. If this were 
so, Malayalam Dhanus in A.D. 1910-11 would commence on 16th December 1910. As a 
matter of fact, however, all the Malayalam Panchangams show Dhanus, A.D. 1910-11, as 
commencing on the same day as the Tamil Margali, i.e., on- 15 December 1910. This fact 
imports an element of doubt into the so-called " Malabar rule " laid down by Messrs. Sewell 
& Dikshit; and till the contrary is shown to be the case, we must assume that the Tamil 
rule is followed in Malabar. 

The ^ en & al nile. laid down by the same authorities is practically applied in 
Table XII, page 136 (Ephemeris for Bengal). Whatever may be the rules as regards the 
commencement of a civil month in any part of India, the data given in Table XII and the 
Eye-Table will enable any one to apply his own civil rule with certainty. The dates entered in 
Table XII for the commencement and end of Solar months.apply in strictness only to Southern 
India and to the Arya Siddh&nta, For the 84rya Siddhanta and. for tracts where a different 
chit rule from that in force in Southern India is followed, suitable corrections may have to be 
applied, as in Table XII, page 136 (Ephemeris for Bengal). 

147. To illustrate the difference between Sankrantis according to Arya and Surya 
Siddhantas, we will give a practical example from a case which recently came under -the 
author's notice. A person produced a Tamil horoscope which contained among other data the 
following note on the date of his birth :— 

" A.D. 1856, June 28, Ani 16." 

A reference to the Tamil panchangams of the year A.D. 1856 showed that according 
to all of them, 28 June 1856 A.*D., corresponded to 17th, not to 16th Ani. 

The apparent discrepancy was explained by the sole fact that the person, though 
now residing in Southern India, was born at Belgaum where the Surya Siddhanta is followed, 
and where presumably the horoscope was cast by a Tamil Astrologer. 

The Solar year corresponding to A\D. 1856 commenced on 11 April A.D. 1856, at 14 
ghatt 6 palas according to Surya" Siddhanta (Table X) and at 7 ghat. 55 palas according to 
Arya Siddh&nta. (Table XII.) ' 

For A ni Sankranti by the Tables II and XIX, we have to add 62 days 21 ghat. 20 
palas according to Surya Siddhanta, and 02 days 19 ghat. 34 palas according to Arya 
Siddhanta. 

/. According to Surya Siddhanta, Ani Sankranti occurred on the 73rd day (reckoned 
from 1 April 1 856) at 35 ghat. 26 palas (i.e., after 30 ghat.) 

According to Arya Siddhanta, Ani Sankranti occurred on the 73rd day (reckoned 
from 1 April 1856) at 27 ghat. 29 palas (i.e., before 30 ghatikas). 

148. In accordance with the civil rules for Solar months current in the Tamil 
country (Sec. 144 supra) the month of Ani in A.D. 1856 began (according to Surya Siddhanta) 
on the 74th day reckoned from 1 April 1856, i.e., on the 13th June 1856 (vide Table VIII), and 
the 16th A ni was 13+15 = 28th. June 1 856. 
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According to Arya Siddhdnta, the month of Ani in A.D. 1856 began on the 73rd day 
reckoned from April 1856, i.e., on 12th June 1856 (vide Tab. VIII) and the 17th of Ani was 
12 + 16 = 28th June 1856. 

149. This example shows that there could easily be a difference of 1 day between 
Solar dates in one part of the country and another. 

It also shows that such differences cannot be accounted for by the . ordinary Jantris 
and PancMngatns but must be explained by recourse to the fundamental principles of the 
Indian Calendar. 



CHAPTER XX, 

USB OP EPHEMERIS OR TABLE XII for Lunar Tlthis. 

1BO. Even in those parts of the Indian Continent where the Solar Calendar is used 
for civil purposes, lunar tithis are observed for religious purposes: elsewhere the civil as well 
as the religious calendar is lunar and is regulated by tithis, instead of by days of the month. 

151. Like the lunar calendar of the Jews, and unlike that of the Mohammadans, the 
Hindu calendar may be described as luni-solar since all its periods of time, though regulated 
by the movements of the moon, are made to fit in with divisions of the Solar Year. 
A lunar tithi is not counted at all unless the Sun rises upon it. A Tithi, Nakshatra, or 
Yoga may begin, or end, at any moment of the day, but the Tithi, Nakshatra, or Yoga pertain- 
ing to a day is that which is current at sunrise. A lunar month takes its name from the next 
following Solar Sankr&nti : if there are two lunar months entitled to derive their name from 
a single Solar SankrAnti, they both receive the same name and one, the first, is called adhika. 
On the other hand, if a new moon is followed by two Sanfcr&ntis before it is followed by 
another new moon, the lunar month which would ordinarily have been derived from the 
second of the two Sankr&ntis is suppressed and is said to be Kshaya, that is, in defect. Lastly 
the lunar year, beginning in the month of Solar Chaitra, which is itself the last month of the 
Solar year, is named after the next Solar Year. These considerations suffice to prove-that the 
Hindu lunar year is properly a luni-solar year. 

152. Lunar periods of time are characterized by an element of certainty or rather 
of palpable evidence, not found in solar periods, and in another sense the actual moments of 
lunar phases are marked by much greater uncertainty than Solar Sankr&ntis. We will 
explain each of these propositions. 

153. Palpable evidence of lunar periods.— -We cannot visibly perceive in the heavens 
the fact that the sun has completed any definite stage in his annual course: but new moon, 
when the moon's longitude is the same as the sun's, is a patent fact : so are full moon and 
each quarter of the lunar month. There cannot be a difference of a whole day between the 
moment of new moon in one part of the country, and the same moment in another part, just as 
we saw there might be in the commencement of a solar month. If an inscription states that 
a certain tithi fell on a Monday, and by calculating backwards we trace the tithi to a Saturday 
we may be quite certain that there is some error in the inscription. 

9 
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164. On the other hand, there are greater fluctuations in the moon's than in the 
sun's movements, in the sense that the actual time of new moon may be as much as 14 hours 
before or 14 hours after the time of mean new moon. Two calculations are therefore neces- 
sary to determine the time at which the moon reaches any particular stage of her course : we 
must first ascertain the mean time, which is simply the expected time, taking an average 
over very long periods ; and then v/e must calculate the actual time by making a correction 
to the mean time according to the moon's and sun's anomaly ' at the particular moment. 
Both these operations can be performed very easily and very accurately, that is to say, in 
exact accordance with the Siddh&ntas, by means of the tables in the present work. The 
correction is called a correction for the sun's and moon's equation of the centre. There are 
also one or two other minor corrections recognized in modern astronomy, but the Siddh&ntas 
do not make them. (See sections 121 to 127 supra) 

155. In the case of new moons from A.D. 1840 to A.D. 1920, it was thought best 
not to give the reader even the slight trouble of calculating the anomaly and the equation of 
the centre ; and the exact moment of each new moon during these eighty years as well^s the 
exact day of its occurrence, where it differs from the mean date, is entered in separate 
columns, in Table XII " General Ephemeris." Here, however, the day and fraction of a day 
marking the occurrence of mean new moon, and the sun's and moon's anomalies at the moment 
of mean new moon are also given, as they are necessary for the calculation of tithis between 
one new moon and another. 

156. Supposing now the reader wishes to ascertain the exact time of new moon in 
July 1910. He finds the following entries 

(Tab. XII) A.D. 1910. 

Date and fraction of day of Ashadha new moon. Actual moment of new moon. 

(5) July 7, 10 ghatikas 57 palas ; July 6, 49 ghatikas 55 palas. 

Moon's and Sun's anomaly in days, ghatikas and palas. 
Sun's anomaly : 84 days 58 ghatikas 29 palas. 
Moon's anomaly : 4 days 29 ghatikas 13 palas. 

157. As regards the exact moment of occurrence of new moon in July 1910, there 
is no difficulty at all ; for it is Wednesday, 6th July 1910 (the date of mean moon as well as 
the week-day has to be diminished by one, by reason of the anomalies) and the time of day 
is 49 ghatikas 55 palas. 

158. This, as explained already, is mean Lanka time. If now you wish to know 
the true local time of the actual moment of new moon in July 1910, and if you happen to be 
at one of the 30 places named in Table XIII, all you have to do is to apply to Lanka time 
the correction indicated in the column « Total correction " for the day of the solar year 
entered under the new moon date in Table XII. 



159. Supposing you are at Tanjore, the correction for the 84th day is + 2478 
seconds of time, i.e., 103 palas or + 1 ghatika 43 palas. Adding this to Lank* time, 49 ghatikas 
55 palas, we have 51 ghatikas 38 palas, exact time at Tanjore according to Stay a Siddh&nta. 
If now you wish to know how far this time agrees with modern astronomical computation, 
you have merely to look at the time of new moon according to the Tiruv&di Almanac 
(Mr. Srauti's Panch&ngam) which is calculated from the English Nautical Almanac and is 
reduced to the latitude of Tanjore, and you find there " 6th July 1910, 52 ghatikas 10 palas", 
showing a difference of 32 palas. This difference of 32 palas is due to lunar acceleration 
which has changed since the date of the Surya SiddMnta. (Vide Sec. 2.) 

160. If you are at Madras (lat. 13°) you will find the correction according to 
Table XIII to be + 2200 seconds of time, i.e., + 92 palas or + 1 ghatika 32 palas. Add- 
ing this to mean Lanka, time, you get (49 ghat. 57 palas + 1 ghat. 32 palas = ) 51 ghat. 29 palas. 
The time according to the " College" PancMngam (Mr. Raghavachari's) is 52 ghatikas 
33 palas, showing a difference of 1 ghatika 4 palas. The increased difference, .as compared 
with Mr. Srauti's Panchtogam, is mainly due to two facts, (1) The correction for Madras local 
time is less than that for Tanjore local time by 11 palas, (2) Madras standard time, which is 
shown in the College Panchtogam, is nine minutes or 22i palas in advance of Madras Local 
time. There is still, however, an unexplained difference of a few palas between our tithi 
and that of the College Panch&ngam. 

161 Next suppose the reader wishes to know the ending moment of the 8th tithi or 
asktami in the bright fortnight following the new moon of 6th July 1910. For this we have 
to calculate first of all the mean ending moment of the 8th tithi, and then its actual ending 
moment. The mean ending moment is given by adding the collective duration of 8 tithis 
according to the Eye-table to the mean moment of new moon. 

(Tab. XII) Mean moment of new moon ... A.D. 1910. 7 July 10 ghat. 57 palas. 
^collective duration of 8 tithis ... 7 days 52 ghat. 29 , palas. 
according to the Eye-table. . 



A.D. 1910 15 July 3 ghat. 26 palas. 

162 This then, is the mean ending moment of the 8th tithi or ashtami. For 
the amending moment of the same tithi, we first of all add the collective duration of 
8 tithis to the moon's and sun's anomaly noted in Table XII under the newmoon of 7 July 1910. 

Sun's anomaly 



4 days 

Add collective 
duration of 8 tithis. / days 



12 days 



Deduct ©'s Eqn. ^ 

Net Csanom. 12 days 



Moon's anomaly 




29 ghat. 


13 palas 


52 ghat. 


29 palas 


21 ghat. 


42 palas 


—2 ghat. 


20 palas 


19 ghat. 


22 palas 



84 days 58 ghat. 29 palas. 

7 days 52 ghat . 29 palas. 
^92days 50 ghat." 58 palas. 
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163. According to the Eye-table we find the Sun's Equation for an anomaly of 
02 days, 51 ghat, to be minus 2 ghat. 20 palas, and we deduct this equation from the moon's 
anomaly already found. The Equation of the centre for the moon's net anomaly of 12 days 
19 ghat. 22 palas is, by the Eye-table, minus 9 ghatikas. 

164. The sum of moon's and sun's Equations : 

- 2 ghat. 20 palas. 
-9 ghat. 

-11 ghat. 20 palas. 

165. If 11 ghatikas be deducted from the mean ending moment of the 8th tithi, we 
obtain, as the actual ending moment of sukla ashtami, 14 July A D. 1910, 52 ghatikas after 
sunrise. 

166. This is LankA time. If now we wish to know the ending moment of the 
tithi in true local time, say at Madras (Lat. 1§*), all we have to do is to apply the figure 
entered in the column " Total correction" under Madras (Lat. 13°) against the 92nd day of 
the Solar Year in Tab. XIII. The correction being + 2095 seconds or + 87 palas, that is 
+ 1 ghat. 27 palas, the ending moment of Sukla ashtami, 14 July 1910, at Madras, is (52 ghat. 
+ 1 ghat. 27palas = ) 53 ghat. 27 palas. The 14 College " Panch&ngam gives 52 ghat. 33 palas. 

167. We will now show the reader how to calculate successive tithis from the Eye- 
table and Table XII combined. The duration of 1 tithi, according to the Eye-table, is 59 ghati- 
kas 4 palas, that is, 1 day less 1 ghatika plus 4 palas. Bearing this in mind, we shall proceed 
to calculate the successive tithis after new moon, 7 July 1910 ; the mean time of which is 
10 ghat. 57 palas, or nearly 1] ghatikas. 
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0*rH*of «r<** 
rH rH rH rH rH 
rH rH r-frH rH 

rH *0 OS CO fc- 
rH rH 40^ 

co*»cf r|TcO*CM 
Hr ^< H|4 



rH CM CO ^ iO 
rH rH rH rH rH 
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168. The reader is presented in the above table with a full decursus of tithis 
for a whole lunar month, calculated in accordance with the Sftrya Siddh&nta ; and he is 
also furnished in the same table with the ending moments of the same tithis, as arrived at by 
two standard Panchangams current in Southern India, namely, (1) the Kanjantir Panch&ngam 
of Annavaiyang&r, commonly called." No. 28 Panch&ngam and (2) the Nungambaukum Pan- 
changam by Mr. R&ghavach&ri and his son, commonly called " The College Panchangam." 
The former of these panchangams is typical of the class known as " V&kya Panchangams 

169. A vakyam (meaning in Tamil a sentence) is simply a phrase or series of 
phrases, employed in accordance with a very ancient "Transnumeration" table, called 
" Kadapayadi ", closely analogous to the present writer's Transnumeration Table, published 
at page 37 of his " Secret of Memory". It is generally believed that the v&kya process is 
based on the Arya Siddhanta, but this is by no means well established. 

Only solar dates in Southern India seem to follow the Arya Siddhanta, but for 
lunar tithis and nakshatras, that Siddh&nta, as proved by the above, as well as by the next, 
table, seems to have been given up long ago, even in Southern Jndia, in favour of the more 
accurate Sftrya Siddhstnta. If the Kanjanttr Panchangam had followed the Arya Siddh&nta, 
all mean tithis, including Atndvasyds, would have occurred according to that Panchangam 
3 ghatikas 42 palas later than by the Sttrya Siddhanta, whereas the above table, and more 
especially the next table of nakshatras, shows a much smaller difference as a rule between 
that panchangam and the results arrived at on strict Sftrya Siddhanta principles. 

170. The Nungumbaukum or "College" Panchangam belongs to the class of 
what are called in Southern India Drig-ganita panchangams, i.e., those in which computation 
is checked by observation, the observation being understood to be that carried on at a modern 
standard observatory, like those at Greenwich, Paris and New York. 

171. Practically, all the Drig-ganita panchangams are based on the Greenwich 
Nautical Almanac, which is published some three years in advance for each year. It is not 
to be supposed that the moon's and sun's places given in the Nautical Almanac are those 
observed then and there, for they are also calculated on the best available data, which include 
several elements of the lunar theory, neglected in the Siddhantas. 

N,B.-~¥o£ the manner in which Drig-ganita tithis are computed, see Section 121 Supra. 

172. The reader will observe that in our, specimen table the difference between 
S&rya Siddh&nta tithis. and what we may call Nautical Almanac tithis, does not exceed 
2 ghatikas at new moon or 4 ghatikas at other times. (The extreme difference between the two 
systems may amount at times to as much as 17 ghatikas, or 7 hours.) This no doubt is a dis<- 
advantage of the Sftrya Siddhtata system for strictly astronomical purposes (i.e., on the 
assumption that Hindu Astronomy must agree with the most accurate results of European 
Astronomy) ; but if it is remembered that a Nautical Almanac panchangam cannot be con- 
structed unless one has in hand the Nautical Almaliac of the particular year, whereas a 
Siddh&nta panchangam can be constructed in a few hours* time for any year, past, present 
or future, without any other materials than those furnished by Tables VI, VII, VIII and 
IX of this work, it will be seen that a panchangam on the purely Indian system is a great 
convenience. 
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Moreover, the Indian pancMngam is not a thing of to-day or yesterday, but has been 
constructed on the lines now followed for at least 1500 years, and no person, unacquainted 
Snr S ysTem, can hope to understand the thousands of inscriptions scattered all over 
ll o^rproper reading of which the reconstruction of scientific Indian history largely 

dependS i73. • Adhika or Tris P arsa Tithis and' K.haya Tithis : A tithi which ^s on one 
day, is current for the whole of the next day and ends in the ^^S l^^ l 
call d an Adhika or Tris P arsa tithi. Trisparsa means « touching three days. A ^7aZ 
furnished in the above table by sukla navami of the Kanjarur Panch*ngam, ^ ^ToZ 
of our own and the College Panch^ngam. The fact that a tittn » current tor the whole of a 
day is indicated in the panch&ngams by entering < 60 ghat' as its ending moment. •J'^oes 
n Z come to an end alUhat day. On the other hand, a tithi which begins and en* ^ 
one sunrise and another is kshaya or in defect and is suppressed. Such a tittn is knsltna 
saptami by all three Panchtogams in the above table. ^ 

*i-If the reader wishes to apply to the Siddhanta f^^^S 1^ «1 
Nautical Almanac standard, he is enabled to do so in Ch apter XV II of Part I. of this work, beet on i 



CHAPTER XXI. 
Use of Tables XII and XI-A. 

(NAKSHATRAS.) 

174 We next suppose the reader to be desirous of calculating the nakshairas in order 
for a particular lunar month. The longest interval between each mean 
lanendine moment of each of the 27 nakshatras following new moon is given in Table Al A 

ghatikas and palas. The interval is subject to a single correction which 
hold the whole of a Solar Year. For the years A. D. 1840 to A.D. 1920 the corrections 

for tkla^as are shown in the ^^^f^ ™ £ ^Ming, £ 

frT which the deduction can be made is No. 7 Punarvasu, and we proceed to determine 
mean ending moment of Punarvasu Nakshatra. d ^ h p 

(Table XI-A, p. 134.) Interval for Punarvasu No. 7 Nak. in « AsMdha " 2 49 41 

Table XII, P 151.) Deduct for the year 1910-11 

53 23 

Add mean ending moment of AsMdha New moon. (Table XII, p.l51.) July J_^0^B7_ 
Mean ending moment of No. 7 Punarvasu Nakshatra July 8 4 20 

175 Starting from this point, the following Table illustrates the whole of the 

respectively, and those arrived at m the present abl ^ js f in lhis parti . 

The reader will note that the axemen ™ong the drift™* P* B an extreme 

cular month, closer in regard to nakshatras than ,n ' ^ l ~ tween SA siddMnta 
variation of 5 ghatikas has to be looked for even under nakshatras between y 
and Nautical Almanac results. 
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Table showing mean and actual ending moment (Lanka time and Madras local 
time) for each Nakshatra from 6th July 1910 to 2nd August 1910. 



Name of Nakshatra. 



A.D. 1910 



Punarvasu 

Pushya ... 
Aslesha ... 
Magha ... 
Purra Phalguni 
Uttara Phalguni 

Hasta ... 
Ohitra ... 
Svati 

Visakha ... 
Anuradha 

Jjreshtha 
Mula ... 
Purva Ashada 
Uttara Ashada 
Srayana ... 

Srarishta 
Satabhisaj 
Purya Bliadrapada 
Uttara Bhadrapada , 
Retati ... 

Asrini ... 
Bharani ... 
Krittika ... 
Roliini ... 
Mrigasira 
Ardra 



a 

IS 

.32 

OP ^ 

o 

I 



M. d. gh. p, 



July 8 4 20 



July 
July 
July 
July 
July 

July 
July 
July 
July 
July 

July 
July 
July 
July 
July 

July 
July 
July 
July 
July 

July 
July 
July 
Aug. 
Aug. 
Aug. 



9 5 3 

10 5 46 

11 6 29 

12 7 12 
*13 7 55 

14 8 28 

15 9 11 

16 9 54 

17 10 37 

18 11 20 

19 12 3 

20 12 46 ! 

21 13 29j 

22 U 12 

23 14 55 

24 15 38 

25 16 21 

26 17 4 

27 17 47 

28 18 30 

29 19 13 

30 19 56 

31 20 39 

1 21 22 

2 22 5 

3 22 48 



a 

o 
a 

a 

a 

<p 

B 



a. gh. 



5 12 25 

6 13 8 

7 13*51 

8 14 34 

9 15 17 
10 16 



11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27 



1 

2 

3 



16 43 

17 26 

18 9 

18 53 

19 35 

20 18 

21 1 

21 44 

22 27 

23 10 

23 53 

24 36 

25 19 

26 2 

26 45 

27 28 

28 U 
45 37 

56 20 

57 3 
57 46 



o 



8W 



gfc. p. 



-20 35 

-22 20 
-22 59 
-22 23 
-20 35 
- 17 33 

-13 25 

- 8 22 

- 2 45 
+ 35 
4- 8 42 

+13 42 
+17 47 
+20 45 
+22 29 
+22 58 

+22 15 
+20 26 
+17 39 
+14 5 
+ 9 54 

+ 5 14 
+ 25 
- 3 40 
-9 9 
-13 24 
-17 8 



ca o <e 



M. d. gh. p, 



July 7 43 45 

July 8 42 43 
July 9 42 47 
July 10 44 6 
July 11 46 37 
July 12 50 22 

July 13 55 3 
July 15 49 
July 16 7 9 
July 17 13 42 
July 18 20 2 

July 19 25 45 
July 20 30 33 
July 21 34 14 
July 22 36 41 
July 23 37 53 

July 24 37 53 
July 25 36 47 
July 26 34 43 
July 27 31 52 
July 28 28 ^24 

July 29 24 27 
July 30 20 21 
July 3* 16 59 
Aug. 1 12 13 
Aug. 2 8 41 
Aug. 3 5 40 



J-t 

u 
© 
Q 



gh. p. 



1 



3 



+1 30 

+ 1 30 
+1 29 
+1 29 
+1 28 
+1 28 

+ 1 27 
+1 26 
+1 25 
+ 1 25 
+1 24 

+ 1 23 
+1 23 
+ 1 22 
+1 21 
+1 21 

+1 20 
+1 20 
+1 20 
+1 19 
+1 19 

+1 19 
+1 18 
+1 18 
+1 18 
+1 17 
+ 1 17 



M d. gh. p, 



July 7 45 15 



July 
July 
July 
July 
July 



8 44 13 

9 44 16 

10 45 35 

11 48 5 

12 51 50 



July 13 56 30 
July*15 2 15 
July 16 8 34 
July 17 15 7 
July 18 21 26 

July 19 27 8 
July 20 31 56 
July 21 35 36 
July 22 38 2 
July 28 39 14 




8-3 

III 

F 



gn. P 



July 24 39 13 
July 25 38 
July 26 36 
July 27 33 11 
July 28 29 43 



July 29 25 46 
July 30 21 39 
July 31 18 17 
Aug. 1 13 31 
Aug. 2 9 58 
Aug. 3 6 57 



46 

45 23 
45 54 

47 38 
50 36 
54 47 

52 57 
6 56 
12 16 
18 40 

24 41 

30 3 
34 26 

37 17 

39 43 

40 29 

40 

38 47 
36 15 
33 16 
29 34 

25 35 
21 32 
17 30 
13 43 
10 20 

7 36 



gh. p 



I 



42 50 

40 27 

39 36 

40 28 

43 13 
47 47 

53 48 
56 
8 33 
16 9 
23 1 

28 53 
33 15 

36 11 

37 42 
37 59 



gh. p. 



37 13 
35 38 
33 25 
30 44 
27 45 

24 27 
21 
17 29 
13 55 
10 27 
7 19 



+2 25 

+3 46 
+4 40 
+5 7 
+4 52 
+4 3 

+2 42 
+1 19 
+0 1 

-1 2 
-1 35 

-1 45 
-1 19 
-0 35 
+0 20 
+1 15 



+2 

+-2 29 
+2 38 
+2 27 
+ 1 58 

+ 119 
+0 39 
+0 48 
-0 24 
-0 29 
- 22 



CHAPTER XXII. 

USE OP TABLE X. 

1*6. Table X, which covers more than a hundred and thirty pages of the present 

Table XII is intended to serve the general reader. If Table X is used in conjunction wift 
theEye-labte, no hmg else is needed for the determination of the ending moments o^tkh s 
eorreet to two places of decimals of a day, for any of the 2000 years toween P C 1 



Chitra Nakshatra extends from 
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177. Suppose for example that the date corresponding to " Saka Samvat 999, 
Ph&lguna Sukla 3 ", is to be r.scertained, we proceed as follows — 

Saka 999 expired 

Days of S. Year. ( 's Anom. 

( First New Moon in Solar Year ... 3-28 2-67 

This is how the : Add collective days up to Phalguna 
two head-lines of | New Moon, and remember there 
Table X should ! was an adhika month earlier in 

be used for ascer- , th ... ... 324'84 2L'74 

taming 0's and i ulC! yeai. . /i 

<r 's anomalies. Collective duration of 3 tithis (by 

{ Eye-Table) ,.. ... 2-95 2-95 

331-07 27-36 + -165 (®'s Eqn.) =27*53 

Sun's Eqn. (by Eye-Table) for 331-07 days= +-165 day 

Moon's do. do. for 27-53 days t= +• 002 day 

Sum of ®'sand<C's Equations. * -167 day 

(Table X) Phalguna New Moon, Saka 999, A.D. 1078 (4) Feb. 14-78 1 Mean tjthi. 
(Eye-Table) Duration of 3 tithis (2) 295 J 

Add mean tithi to sum of ®'s and ( 's Eqn. (7)* Feb. 17-90 
The ending moment of the tithi is therefore '90 of a day, i.e., (according to Eye- 
Table 54 ghat, on Saturday, 17 February A.D. 1078 ; which, so far as ghatikas are concerned, 
is the result arrived at by Dr. Fleet by applying Prof. Chhatre's table— Ind. Antiq., 
Vol. XVII, p. 162. 

178. In the above process the mean ending moment of the tithi is given in the two 
lines bracketed " Mean tithi and all the rest of the process is directed to ascertaining the 
sum of the sun's and moon's equations of the centre. 

179. A further simplification could have been effected by using Table VIII for 
ascertaining the sun's and moon's anomaly, thus :— 

®'s An. <C's An. 

(Table X) Saka 999 expired. Anomaly of sun and moon at first days. days. 

new moon in Solar Year ... ... ... 3'28 2*07 

(Table VIII) Phalguna sukla 3, increased by 1 month (see Sec. 220 327'79 24-69 

infra) because of an adhika month in the year : i.e., Chaitra 

sukla 3. 331 07 27"36 

®'s Eqn. + '165 

27-53 

We thus obtain the sun's and moon's anomalies by the additionof two, instead of three, 
set of figures, and we may proceed as before to determine the equations for these anomalies. 

Solar Dates by Table X. 

180. Supposing the Kumbha Sankr&nti for the same Saka Samvat 999, expired, 
was wanted : we proceed as follows : — 

Commencement of solar year, Saka 999 : Mr. '23-6638 
Kumbha Sankr&nti (by Eye-Table) 305 0850 

Mr. 3287488, i.e., 44 ghat. 56 p. (Tab. XIX.) 



* Since the sum of the several fractions of a day which go to make up the ending moment of the tithi exceeds 
unity, we increase the week-day by 1. 

10 • 
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Now. by Table VIII (see Sec. 216 infra) 328 days from Mr. 1, A.D. 1077 is 
22 Ja. 1078. 

By Table IV (see Sec. 231 to 241 infra) the week day of 22 Ja. 1078 was 3 + 6 + 6 + 
22 = 37, which divided by 7 leaves remainder 2, i.e.., Monday. This result agrees with that 
arrived at by Dr. Fleet loc. cit. except as regards the moment of Sankr&ntj, which he puts 
down as about 47 ghat. 52 palas. 

181. To take another example, suppose we want the third Panguni of the 
Visv&vasu year which was current in or after the Saka year 1347 (expired.) 

By Table X, Saka 1347 (exp.) was A.D. 1425. 

By Table I, the Visv&vasu of that epoch was A.D. 1 425. 

By Table X, the commencement of Saka 1347 (exp.) was Mr. 26 7111 

By the Eye-Table, the addition for the commencement of Panguni = 3349053 

361-6164 days. 

By Table VHI, 361 days from 1 Mr. A.D. 1425 was 24th Feb. A.D. 1426; 

Now, since *6164 of a day exceeds 5, that is, goes beyond sunset, therefore, by the 
rule in force in South India, [vide Sec. 144 (3)] the first Panguni in the year in question was 
25th Feb. 1426. 

Therefore the 3rd Panguni (Saka 1347, Visv&vasu) was 27th Feb. 1426. 

And by Table I V the week day of 27th Feb. 1426 was 6 + 4 + 2 + 27 = 39 ,which„ divided 
by 7, leaves remainder 4 (i.e.) Wednesday. This agrees with the result arrived at by Professor 
Kielhorn at page 83 of Appendix to Vol. VII, Epigraphia Indica. 

Nakshatras concurrent with Tithis. 

182.. A tithi is often cited along with a Nakshatra ending on the same day. In. 
such cases the ending moment of the Nakshatra can be most easily determined by Table XL 
(For merely finding the concurrent Nakshatra, we may proceed much more expeditiously as 
in Section J85 or Section 186.) 

Thus in the case dealt with in sections 177 to 179, the Nakshatra correction for Saka 
999 (A.D.I 077) was (Tab. XI) that corresponding to argument 3*279, i.e„ '2394 + '0059 = '2453. 
Deducting this from the interval for Revatl in the 12th lunar month (the year 999 Saka 
contained an adhika month, and therefore Ph&lguna was the 12th month), we have, as net 
interval .for Revatl, 31860 minus •2453 = 2-9407. Add this to New moon, Feb. 14" 78 we 
have Feb. 17 72. <£ 's Anom. 2-67 + 21-74+ 2'94 = 27-35. Eqn. for Nak. (Tab. IX-k) = + -016. 
Absolute ending moment of Nakshatra, Feb. 1772 + -016 or Feb. 17*74, i.e., 44 ghatikas 
after sunrise on 17 Feb. A J). 1078. This agrees with Mr. Dikshit's calculation, cited 
by Dr. Fleet at p. 162 of Ind. Ant., Vol. XVII. 

183. In South Indian inscriptions a solar date, a lunar tithi and the corre- 
sponding nakshatra are often cited together. 

The following example shows how the citation should be verified. 

Bp. indiea, Suppit. " Saka 1106 : on the day of Satabhishaj, which was the 14th tithi of the first 
to vol. vii, p. 132. fortnight and a Wednesday, the 26th solar day of the month of Simha". 

Now by Table X, Saka 1106 commenced on March 24 3508, A.D. 1184. 
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By Eye-Table, Simha begins and Karkata ends 125-4755 days after commencement 
of solar year. 

,-. Simha Sankrtati of Saka 1106 was on 149- 8263 days of the solar year. 
That is, by the rule in Southern India already adverted to, the 1st day of Simha 
was the 150th day reckoned from 1st March 1184. 

.-. the 26th day of Simha would be 150 + 25 or the 175th day from 1st March which 
by Table VIII, was 22 August. 
In order that the 26th day might be the Uth tithi of the first fortnight, the new 
moon must have occurred 13 days before, i.e., about 9 August. 

In Table X we find Bhadrapada new moon on Aug. 8 56 of A.D. 1184 (Wednesday). 

By Eye-Table, U tithis = 1378 days. 

the mean Uth tithi ended on August 22-34, A.D. 1184. 

The day of the week was Wednesday : since the new moon was on Wednesday, 
the addition of 14 days or 2 whole Weeks to the day of the week would still give us the same- 
day, Wednesday. 

184. If we want the actual ending moment of the 14th tithi, we proceed as follows 

f (*s Anom. 

First new moon in solar year, A. U. 1184 19-0909 1-191 days. 

By Table VIII, 14th tithi of Sukla Bhadrapada 181-9088 21-685 

1509942 22-876 

By Tab. IX, 0'sEqn. for 150 99 days = -'1 672 ~' 1672 

„ „ C'sEqn. for 22-709 days = + -3550 2T709" 

Sum- + '1878 +*1878 
151-1820 

Add commencement of solar year, Mr. 24-3508 

175-5328 days from tst Mr. 

AD. 1184. 

By Table XIX '5328 day = 31 ghatikas 58 palas. 

The actual ending moment of Bhadrapada sukla 14, Saka 1106, was 31 ghat. 58 palas 
after mean sunrise on Wednesday, 22 Aug., A.D. 1184. 

185. For the Nakshatra corresponding to this tithi we proceed as follows :- 

Lunation space. 

Bv Table VIII (last column) Sun's longitude for Nak. on 151st day = 12-0321 
y V (last column) do. do. *18 day = ^"014o 

" v Add 14 tithis (by Table II) 13 78U» 

25-8275 

By Table III, the lunation space last arrived at, 26-8276 

corresponds to No. 24 Satabhishaj whose ending space is 26 2494 

Our inscription is, therefore correct in ail respects. 
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186. An equally simple method of ascertaining the Nakshatra concurrent with 
the above tithi is the following, where, however, we use degrees of sun's and moon's longitude. 

Ending moment of tithi in days of solar year was 150 99 + -19 (Sum of eqns.)= 151 18 days. 
By Tab. XVI1-A & XVII-C, O's Long, and Eqn. for 151 '18 days= 146'69° - 2'04° + 18 = 144-83° 

Add Moon's Elongation, i.e., No. of tithi x 12° = 1 4 x 1 2° = 168 00° 



By Eye-Table the longitude is that of Nakshatra Satabhishaj. 



312-83° 



CHAPTER XXIII. 
, THEORY OF ANOMALIES AND EQUATIONS OF THE CENTRE. 
CONSTRUCTION OF TABLE IX. 

187. The uses of Table IX, to which we come after discussing Tables XI and X, 
will be sufficiently obvious from examples already worked out. We therefore give in this 
place in popular language a theory of anomalies and their equations. 

188. From the fact that the orbit of the moon as well as that of the earth is 
elliptical, not circular, it follows that the motions of these bodies cannot be uniform from day 
to day or from hour to hour. This irregularity is called the eccentricity of the orbit and the 
correction to be applied on this account is called the equation of the centre. 

189. The following extract from Prof. Jacobi's Table in Vol. I of Epigraphia 
Indica will serve to introduce the reader to the general theory of Solar and Lunar anomalies, 
and it will also show how the material furnished by the Siddh&ntas has been worked into 
Table IX of the present work : — 



( 's Eqn. + ; ©'s Eqn. - 



Deg. Min. 


30 
60 
90 < 
190. 



Deg. Min. 

180 

150 

120 

90 



Surya Siddhanta. 

(f's Eqn. -; ©'s Eqn.+ 
Deg. Min. Deg. Min. 



180 

210 

240 

270 



360 

330 

300 

270 



Moon's Equation of the 
centre. 
Min. 



Deg. 

2 
4 

5 




32 
22 

2 



Sec. 


30 
46 



Sun's Eqn. of the 
centre. 
Deg. Min. 




1 
1 

2 




6 

53 



Sec. 

3 
26 



io m 



Let us try to interpret in detail the meaning of this table. We are supposed 
to measure the moon's rate of progress, beginning from perigee, the point when she is nearest 
the earth, and at every step we must distinguish the moon's mean position, i.e., the position 
which she would have attained at a uniform rate of motion equal to the mean, and the actual 
position which she attains on account of the eccentricity of her orbit. 

191. The mean and actual positions are the same at 0° or 360°, *.<?., at perigee and 
at 180°, »>., at apogee. 



(77) 

When the moon's mean position, is 30° from perigee, her actual, position has 
advanced by 2 degrees 32- minutes. 

When her mean position ought to be 60°, we find her actually at 64° 22T 80" from 

perigee. 

When her mean position ought to be 90°, that is half way between perigee and 
apogee, she is actually 95° 2' 46" from perigee. 

From this point she begins to move more slowly, though her actual position is still 
in advance of the mean. 

At 120° from perigee, she is 4° 22* in advance of the mean position/ that is, exactly 
as she was at mean 60°. 

At 150° from perigee she is only 2° 32' in advance of the mean position. 

From 180° onwards she begins to slow down, and when she ought to be 210° from 
perigee, or 30° from apogee, we find she has reached only 210° minus 2° 32' or 207° 28'. 
When she ought to be 270° from perigee, she is only 270° minus 5° 2 f 43" or 264° 57' 14". 

From 270° onwards she begins to move quicker, though she is still behind her mearj 
position. At 300° she is behind by 4° 22' 30" and at 330° she is behind her mean position 
by only 2° 32' and at 360° or at perigee she is even with her mean position. 

192. In like manner we might trace the Sun's mean and actual positions from 
perigee through apogee back to perigee, using the figures in the last column of the above 
table, from which we see that the maximum equation of the centre for the sun is 2° 10' 31". 

193. In our tables (except under Planets' Tables XVII, XVIII) we do not refer to 
the sun's or moon's position by degrees, but by days, which is more readily intelligible and 
handier for purposes of calculation. 

194. Our Table IX with its numerous divisions (a) to (/) is simply the result of a 
careful expansion of the smaller tables from which the figures m Section 196 have been 
extracted, and we shall see presently how far our Table IX agrees with the original. 

We saw that when the moon is actually 32° 32' from perigee, she is 2° 32' in 
advance of her mean position. 

We turn the first of these figures into days with the help of Subsidiary Table VII (a) 
and for turning 2° 32' into days we use Subsidiary Table VI (a). 

By Sub. Table VII (a) 30° = 2*2962 days. 

2° = -1531 day. 
32' = -0408 day. 

32° 32; = 2*4901 days. 

By Sub. Table VI (a) 2° = 4641 day. 

32' =* -0437 day. 



2° 32' » '2078 day. ... (l) 



(78) 



195. We -now turn to Table IX (a), and look up the equation for an anomaly of 
2*4901 days. We there find, ' 

(['sAnomaJy. ' Equation. 

2-479 days -207 day. 

2'493 days *208 day. 

•014 day '001 day. 

(•490 minus "479 =) '011 day '> ~ x -001 =-008 day. 

.*. The equation for 2*490 days = -2078 day. . (2) 

Our result (2) according to Table IX (a) is in exact agreement with result (1) deduced 
from the Siddha-nta Table, which shows the anomaly and the equation of the centre in degrees 
minutes and seconds. 

196. The reader will naturally ask why we turned the anomaly 32° 32' into days 
by means of Table VII (a) and the equation 2° 32' by means of Table VI (a). We proceed to 
explain. 




197. Let us suppose the sun and the moon to move in the same plane and in cir- 
cular orbits, describing equal spaces in equal times. Let AB, BC, CD be the mean spaces 
described by the sun in three successive tithis, and let ARLMN, NP be the corresponding mean 
spaces described by the moon in the same tithis. 

198. If there were no irregularity or eccentricity in the sun's and moon's motions, 
the first tithi would be the time taken by the moon to gain 12°, that is, the space BM over the 
sun ; similarly the second and third tithis would be the periods in which the moon gains (MN 
minus BC) and (NP minus CD) over the sun. 

199. But owing to the eccentricity of their orbits we will suppose the sun to be at B' 
(actual position) when he ought to be at B (mean position) and the moon to be at M' (actual 

/'position) when she ought to be at M (mean position). 

200. Then in the period of a mean tithi ("9843 day) the moon gains over the sun the 
space B'M' but our tithi is the period during which the moon actually gains over the sun 12% 
i.e., we must cut off from B'M' a space equal to BM and determine the time during which 
that space is gained by the moon. Our problem would be solved if we knew the time during 
which B'M' minus BM was gained by the moon. 
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201 Now B'M' minus BM = MM' minus BB\ The time during which MM'-BB 
is gained, is -evidently the time during which MM' is gained minus the time during which BB 
is gained The times during which MM' and BB' are respectively gained are obtained by 
turning MM' and BB' into days according to Sub. Table VI (a). This is the reason why in the 
Tables for the moon's and also the sun's equation of the centre we turn the equation into 
days invariably by Table VI (a). For Nakshatra and Yoga equations other scales which it 
was unnecessary to give in detail, were used for converting degrees into days. 

202. As the equation for the sun as well as the equation for the moon is some- 
times positive and sometimes negative, and for Hthis we have to take the difference between 
the two equations, some confusion would result from our having to change signs so often. 
Therefore the sun's equations are tabulated, as in the extract given above, with the signs., 
reversed. That is why the sun's eccentricity, starting from perigee, is shown m the table 
in Sec. 189 as negative whereas it is really positive. 

203 The reader will also observe that the moon's equation in the above table is, as 
it should be, positive between perigee and apogee, whereas in Table IX (a) it is negative for 
the same period. The reason is that when the moon does in a given time more than the mean 
space, this is equivalent to a given space being done in less than mean time. This is why 
in Table IX, which derives equations of time from equations of space, the signs of space- 
equations are reversed. In the case of the sun's equations, a double reversion, of signs takes 
place, first a reversion in order to make the operation of combining the sun's and moon's 
equations always an addition, and secondly a reversion in order to derive equations of time 
from equations of space. As a final result, the sun's equation of time is shown in Table IX (c) 
as positive after perigee and negative after apogee. A third reversion takes place in calcu- 
lating sunrise, where we have to derive equations of space from equations of time. (Fide 
Sec. 255 infra.) 

204. In calculating tithis, all we have to do, is to sum up the equations of the sun 
and the moon according to Table IX, whether they are positive or negative. Before taking 
the moon's equation, however, we in practice add to or deduct from the moon's anomaly the 
sun's equation and we determine the equations for the net moon's anomaly. The reason is 
that when the effect of the Sun's anomaly is to diminish or increase the mean time that would 
be necessary for a tithi, it is necessary to take the moon's anomalies for the altered mean time. 

205. Conversely, in calculating Yogas, where we have-to take sum of the proper 
anomalistic equations of the sun and the moon, our Yoga equations in Table IX (t) [p. 20 (a),] 
have had to be suitably altered as to their signs. 

206. For Nakshatras, we have to convert the moon's eccentricity, in other words 
herequation of the centre, into days at the rate of the moon's sidereal motion, i.e., 360° for 
27-32166 days and this has accordingly been done in Table IX (j), (k), and (/). 

- 207 The sun's anomaly in Tables IX (c), (/) and (h) is expressed, not in days of 
the anomalistic year, but as days of the solar, year, and this is done for convenience of use, 
as explained in Part III, Sec. 253. 
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208. For instance, in the above table, the sun's equation for an anomaly of 270° is 
entered as 2° 10* 31." 

Now by Table VII (b) 270° = 202 92 + 7r02 = 273-94 days. 
And by Table VI {a) 2° = '1641 day. 

10' = -0137 day. 

31" = -0007 day. 

2° 10' 31" = 1785 day. 
Since the solar year always begins with a mean anomaly of 102 0802 days* an 
anomaly of 273-94 days of the anomalistic year really belongs to 273-94 minus 102-08, i.e., 
the 17186th day of the solar year. 

Accordingly we find in Table IX (c) the equation -1785 day set down against the 
171 -86th day of the solar year. 

209. The length of the modern anomalistic year is 365-2596 days while that of the 
Hindu solar year is 365 2587 days. There is no practical error in adopting, as the Indian 
Siddh&ntis have done, an identical period for the anomalistic and solar (sidereal) years. 
The modern anomalistic lunar month is, like the Hindu anomalistic month, 27 5546 days. In 
converting degrees of anomaly into days we, therefore, put- 
Sun's anomaly : f Sub. Table VII (£)] 360° = 365- 258756484 days. 

Moon's anomaly : [Sub. Table VII («)] 360°= 27 45459999 days. 

210. The above theory of anomalies and equations is subject to an important vari- 
ation in practice, which we alluded to briefly in Sec. 208, but which it is now necessary to 
dwell on specially. Supposing a mean tithi is accomplished at A days of the solar year, when 
the Moon's anomaly is B days, then, if the 0's equation for A days is-a, this means that 
the tithi would be accomplished (supposing for the moment that the € 's anomaly had no 
influence) m A-a days of the solar year, at a moment when the moon's anomaly would be 
B a. Now we proceed to determine the influence of this moon's anomaly B— a and find 
the moon's equation to be, let us suppose, -b- We then put down, as the actual ending 
moment of the tithi, A— a— b days of the solar year. 

, 2 U U - Strictl y speaking, we ought to take (1) the sun's equation for A + b + a 

days of the solar year, where b is the equation (positive or negative) of the moon for 
anomaly B, and a is the 0's equation, positive or negative, for A days of the solar year, 
(2) the moon s equation for anomaly of B + a days, and then add the equations so found. 

212. But in practice this refinement is not necessary for the sun's equation 
since the maximum -value of b + a is ( 4138 + 1784=) -5922 day, and the maximum vari- 
ation of the sun's equation for this period is about -0018 day or 6 palas only We may 
note, however, that in the test example, worked by Prof. Jacobi for Ash&dha Sukla 12 
K.Y. 3585, and by ourselves in sections 228 and 259 to 262 infra, a difference of 4 palas does 
occur between his method and Mr. Dikshit's, and the learned Professor rightly surmises in- a 
footnote (Ep. Ind. Vol. I, p. 430) that the difference must be due to an abridgment in the 
Hindu method. We now see what the abridgment consists in. 
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CHAPTER XXIV. 

USE OF TABLE VIII. 

213. Table VIII is a very comprehensive as well as a very useful table, It is 
designed to convey some very useful information by itself and taken with Tables VI and VII, 
it enables us to take the first and most important step in calculating tithis, that is, to 
ascertain the exact mean ending moment of a tithi in any year, past, present or future.. 

Let us interpret the table, taking the entries for a particular day, say the 
340th day of the solar year, A.D. 1908 (Kaliyuga 5009). 

214 Column 1. " Week day 4 i.e., if the first. day of the year was 1, the 340th 
day of the year would be the 4th day of the week, i.e., an addition of 3 ; the first day of the 
•year being 4, Wednesday, the 340th day would be 3 + 4 = Saturday. 

215. Column 2. " Days reckoned from Jan. 1 : 5, 6 Deer." and there is the follow- 
ing footnote : " When two dates are given in any of these columns, use the first in a leap 
year : otherwise use the second ". 

The meaning of these entries is that the 340th day of the English Calendar year, 
reckoned from 1 January, is 5 December if it was a leap year, otherwise it would be the 
6 December. By the expression "if it was a leap year", we mean, "if in the course 
of reckoning we have had to pass a 29th February". 

The entry in this column is meant to be of use only with reference to the English 
Calendar. If we want to know, for instance, how many days there are between 15 March 
and 23 Oct. we take the corresponding figures from Col. 2 of Table VIII, ue., 74 and 296, and 
we know the interval to be 222 days. We should always remember that the meaning of 
such problems and their solution is: " From a particular hour on 15th March to the same 
hour on 23rd Oct. there are 222 whole days". {Vide note prefixed to Sec. 128.) 

216. Column 3. The third column means : " The 3rd Feb. is the 340th day 
reckoned from 1 March '*. This column is useful for ascertaining the A.D. equivalent 
of dates in Indian Solar Years which began in March, i.e., up to and inclusive of expired 
Kaliyuga 4853, A.D. 1752, see the examples in Sections 142, 180 and elsewhere, and rules 
in Sec. 144. 

217. Column 4. The fourth column means: "The 5th March is the 340th day 
reckoned from 1st April, if we have passed 29th February in our reckoning: otherwise the 
340th day reckoned from 1st April is- the 6th March of the following year ". This column 
is useful in ascertaining the A.D. equivalent of days in solar years, subsequent to 
A.D. 1752. See examples worked out in Chapters VI, VII and elsewhere. 

218. Column 5. The fifth column means:— 

" The 340th day of the Hindu Solar Year is, more or less, the 6th Panguni (Tamil), 
the 6th Meenam (Malabar) or the 6th Chaitra (Bengal Solar) ". We say « more or less ", 
because if we want to know exactly what day in the solar year corresponds to 6th Panguni, 
6th Meenam, or 6th solar Chaitra, we should first of alldetermine the beginning of these 
months, according to (1) the moment of Sankr&nti, and (2) the rule of practice followed in the 
respective provinces. See examples worked out in Sec. 181 and elsewhere. 

11 
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In the present case, supposing we are concerned with the Solar Year 5011 
Kaliyuga, A.D. 19.10 the year began as follows :— 

Surya Siddhanta. 

(Tab. VI) A.D. 1900 ... Ap. 12-6204 

(Tab. VII) Add for 10 years. '5876 

Ap. 13-2080 

Moment of Solar Chaitra Sankr&ntPj 334 9053 days. 

according to Sftrya Siddh&nta I , 

which is followed in Bengal (by ( 335-1! 33 days of Solar year. 
Tab- VI.) ) 

Arya Siddhanta. 

Ap. 12-5139 
•5868 



Ap. 13*1007 
Moment of Panguni or Meenam San- 
kr&nti, according to Arya Sid- 
dhanta, which is followed in the 



334-9200 days. 



Tamil country and in Malabar | 335-0207 days of Hindu Solar year, 
(by Tab. II.) J 

According to the rule followed in Malabar and the Tamil country, the month begins 
on the same day on which the Sankr&nti occurs, if the Sankrtoti occurred before -.>0 ot a day. 
[Sec. 144 (8)1. Therefore the 1st Panguni or 1st Meenam in the year, expired Kaliyuga oun 
was the 335th day of the Solar year and the 340th day would be the 6th Panguni or 
6th Meenam. - • 

In Bengal the month begins the day after Sankranti, if the Sankr&nti is before -75 
of the day. Therefore in Bengal the first Chaitra in the Solar year K.Y. 5011 (expired) will 
be the 336th day of the Solar year and the 340th day of the Solar year will only be the oth 

' 219. Column 6. The 6th column is the central column of the whole Table. The 
figure 340 in the present case is the guide in using the other columns. 

220. Column 7. The 7th column should be read with the 8th. The two columns 
mean ; "In a year where there is no adhika mdsa, the 15/ tithi of the dark fortnight (indicated 
by dark figures) of Chaitra, which is called bahula prathamt or badi 1, ends on the 340th day 
of the Lunar Year at -5861 of the day If we find out the beginning of the lunar year, which 
we can do from Tables VI and VII, or Tab X, all we have to do is to add to it the ending 
moment of a tithi. as given in Table VIII, and then we know the day and fraction of day of the 
Solar Year or of the English Calendar year, when the mean tithi ends- Examples of this process 
are given throughout the work. If there has been an adhika mdsa during the year, which we 
can ascertain from Table X or XII, the tithi is advanced one month. 

221. Thus, supposing we want the 3rd bahula tithi of M&gha in expired K. Y. 
5010 (A.D. 1909) when there was an adhika Sr&vana, we proceed as follows :— 

. Commencement of Solar year A.D. 1909 Ap.l 2"9492 (1) 
First new moon in Solar year; 7 '2745 - (2) 

18th Magha (for which we take from Table VIII 
the figures against the 18th of the next lunar 

month, Phalguna) ... 313-0242 (3) 

■ (1) + (2) + (3), omitting 12 Ap. 321-2479 (Solar Year) 

(!) } ( 2 ) + (3), including 12 Ap. 333'2479 (days reckoned from 1 Ap.) 
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Our mean tithi, Mdgha-bahula tritiyd, ended on the 321st day of the Solar Year at 
•2479 of the day or on the 333rd day of the English Calendar year, reckoned from 1st April 
(i.e., 27 Feb. 1910) at '2479 of the day. 

222 Column 8. The 8th column, as we have just seen, gives the order cf tithis * 
in each lunar month, beginning with the bright fortnight (light figures) and ending with the 
dark fortnight (heavy figures). 

223. Column 9. The 9th column gives the moon's anomaly at the ending moment 
of each tithi. The figure in this column should be added to the moon's anomaly at the moment 
of the first new moon in the solar year. The moon's anomaly at the first new moon in the 
solar year is given in the appropriate column of Table X. Tables VI and VII combined give 
only the moon's anomaly at the commencement of the solar year and if we are using Tables 
VI and VII to determine the moon's anomaly, we should take care to add the interval between 
the commencement of the solar year and the first new moon in the solar year. Thus, suppose 
we want the exact ending moment of the 12th tithi of the bright fortnight of Ashadha m the 
year A.D. 484 (K.Y. 3585 expired) and we wish to use Tables VI, VII, and VIII ; we proceed 
as follows : — 



Commencement of 



First new Moon's 



Solar year. moon in anomaly. 

solar year. J 

(Table VI) A.D. 400 Mr. 17M857 23-8447 d. 21 748 d. 

(Table V)Add for 84 years. 7355 05453 13'466 

Mr. 18-2212 243900 35-214 

Add interval between commencement of solar oa-hoO 
year and first new moon in solar year .. ^ * yu 

59-604 

Deduct two whole anomalistic months (Table II) ... 55109 

4495 

Add (from Table VIII), for ending moment . nQ .„. . 

of Ashadha (wo Adhika masa) ... 7Q-8734 15 764 

95*2634 20-259 

0's Eqn. for 95-26 days (Table IX-c) : - 0455 * -'° 45 
i 's Eqn. for 20-214 days (Table lX-b) : + -4188 20-214 

+ •3683 +-3683 
Add commencement of solar year A.D. 484 March 18 "2212 

March 113-8529 days 
reckoned from 1 Mr. A. D. 484, etc., as in Sec. 260 infra. 

224. Column 10. The tenth and last column gives the sun's sidereal longitude 
for Nakshatras and Yogas: that is, it gives the sun's longitude by putting 365'25875 
days = 29-5306. 1 — 

~~ ' * If we recalculated the ©'s eqn. for ©'s anom. of 9S-26+-37 «[ *s +© 's eqns.), we shall find it to be— 0466 
which is the ©'s eqn. adopted by Prof. Jacobi in Vol. I, Kp. Ind. We haye not<:d howeTer in Sec. 212 nym, as well a 8 
in Sec. 260 infra, that this is a refinement seldom required in practice. 
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The method of using this column is explained in the chapters of the Text, headed 
" Nakshatras " and "Yogas" and also under " Use of the Tables vide Sections 36, 49, 
185, etc. 

This column gives the sun's longitude for whole days : for fractions of days, when 
necessary, we should add the equivalent from Table V (last column). The use of this column 
is not necessary if we prefer to take the Sun's longitude in degrees from Tables X VII-A 
and XVII-C. See examples in Sees. 186, 287 and elsewhere. 



CHAPTER XXV. 

USE OP TABLES VII, VI AND TABLE V— LUNAR CYCLES. 

226. The uses of these important tables will have become familiar from the expla- 
nation of Table VIII, contained in Sec. 223 and elsewhere. They enable us in fact to use 
Table VIII, whether for the Sftrya Siddh&nta or for the Arya Siddh&nta, and whether for 
Solar or for Luni-Solar dates. Instead of giving constants, as Prof. Jacobi has done, for 
K.Y. 3100, 3200, etc., we have given constants for K.Y. 3101, 3201, etc^ being the equivalents 
of A.D. century years. We thereby arrive at a very simple, and at the same time handy, 
method of determining the A.D. month, day and fraction of day, marking the commencement 
of any Hindu solar year. We beJieve it is the first time that this method has been used for 
this particular purpose. 

226. At the end of Table VII are given constants for any period of 100, any 
period of 200, any period of 300 years, etc., up to a period of 3000 years. These figures lead 
us to a knowledge of the principal lunar cycles in the Indian Calendar, that is, periods of years 
after which new moons happen on the same day and more or less at the same hour of the 
Indian solar year. Thus we find from Table VII ttiat, according to the Sftrya Siddh&nta, 
a new moon after 19 complete S. Yrs. recurs on the same day of the S.Y, but 5 hrs. 24' earlier. 

8' later. 
55' „ 
17' earlier. 

4£' later. 

2300, and 1300 years are the two most important lunar cycles according to Dr. Grat tan Guinness but he 
takes for comparison the tropieal year and the Sy nodical month. ' 

227. Under moon's anomaly the most important cycle is that of 43 years, as 
after 43 years, the anomaly increases by only '00458 of a day, 6 minutes and 3£ seconds. 

228. After 46 years, mean new moons occur just 1 day 2 minutes and 3 seconds 
later. This is a useful fact to remember. 

TABLE Y, 

229. The exact method of using Table V for determining the ending moments of 
Nakshatras and Yogas is not explained, because the first two-thirds of this table are hardly 
necessary if Table XI is used. The third portion of Tab. V t6 Sun's Longitude for Nakshatras 
and Yogas" may be used in combination with the last column of Tab, VIII for determining 
the nakshatra concurrent '-with a tithi. Numerous examples of this method are given in 
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Sees. 36, 40 and elsewhere, but our readers will probably prefer to use the alternative 
method provided by Tables XVII-A and XVII-C. 

230. Multiplication Table for Jupiter's Samvatsara. — According to the Stlrya Sid- 
dh&nta, Jupiter makes 364,220 revolutions (without bija or correction) and 364,212 revolutions 
(with bija or correction) in a yuga of 4,320,000 years. This means that the mean period of 
revolution of Jupiter is, with bija, 4332*41581277 days, and without btja, 433232065235 days. 
Each of these periods is nearly 12 years and a Jovian month or T V of the period of Jupiter's 
revolution is very nearly equal to a solar year. The Jovian month is therefore called in 
ordinary language a Jovian year and there are 1*0117 Jovian years in a solar year. Also a 
mean solar day= -00277 of a Jovian year. 

The multiplication table of Jupiter's samvatsaras is merely the multiplication of each 
of these quantities from 1 to .99. For further particulars regarding Jovian years, see sections 
97 to 106 supra. 

CHAPTER XXVI. 

USE OF TABLE IV (VARA OR WEEK-DAY), TABLES III, II AND I. 

231. The vara or week-day is almost invariably quoted in Indian dates. The fact 
that week-days are the same in European and Indian reckoning (e.g., a Monday in a date a 
thousand years ago corresponded, as it does to-day, to an Indian Soma-vdra, Tamil Tingal) 
is a striking proof of the common origin of the Indo-European mode of reckoning the week. 
This identity becomes all the more striking when we consider that everything else in the 
two reckonings (year, month, day of month, hour of day^etc.) is different. The week-day is t 
therefore, an important link between the two systems and it is well that we have an easy and 
at the same time a thoroughly accurate and reliable mode of identifying the week-day of any 
date, however remote, in the past. The ordinary rule iaid down in Indian works on astro- 
nomical computation is to count the days from the beginning of Kaliyuga (18 Feb., 3102 B.C.) 
and cast off sevens — a truly formidable operation which few of our readers will venture upon. 

N.B — The number of days from the beginning of Kaliyuga up to any moment under consideration is called the 
Aliargana. This is constantly alluded to in Hindu works on astronomical computation and we hare therefore given an 
Ahargmia Table (Table XXII, last page of this work), but the reader will have no occasion to use it unless to terify 
allusions, 

232. Table IV of the present work supplies an easy method of verifying the day of 
the week of the European Calendar. An equally simple, if not a simpler, method might be 
devised for discovering the week-day of any date of an Indian solar year, but inasmuch as 
all operations in the present work are directed towards ascertaining the A.D. or B.C. date 
corresponding to an Indian date, it will be enough if we are able to verify week-days, through 
the B.C. or A.D. equivalents of Indian dates. 

233. The reader will observe in Table IV three lines in heavy type, consisting of 
the figures 

1, 2, 3, 4, 5, 6, 7, or O. 

These are called co-efficients- Each century, year of a century and month of a year 
has its co-efficient which is shown in Table IV, and all we have to do is to add up the 
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coefficients for the component elements of a date, the day of the month being itself an additional 
co-efficient. Thus if we want to know the week day of 15 July 1910 we proceed as follows : 
(Table IV) co-effiicent of 1900 2 
„ of 1910 5 
„ of J uly 5 
Day of month 15 

Total 27 

Dividing 27 by 7, we have as remainder 6, which is equivalent to Friday, the 6th day of the 
week. 

The 15th July 1910 was, therefore, a Friday. 

It will simplify the operation if we cast off sevens in the very act of summing up the 
figures. Thus 2 + 5 being 7, we might neglect the first two figures, and 15 being 2 x 7 + 1, we 

need only add 5+1 which is 6 or Friday. 

234. This method is applicable to any date, A.D. or B.C., Old Style or New Style, 

but the student should first understand the negative character of B.C. dates and also the 
difference between Old Style and New Style. 

235. B.C. dates. All B.C. dates are negative. B.C. 44 is really the year " minus 44 " 
in relation to A.D. 1. In determining week-days of B.C. dates, we should first of all convert 
the dates into positive figures : chat is, for the century, we should take the next previous 
century increased by 1, and for the odd year we should take 101 minus the odd year we are 
dealing with. 

Thus, supposing we want the week-day of 18 February 3102 B.C., the first day of 
Kaliyuga we proceed as follows : — 

(Table IV). Co-efficient of 3201 B.C. (the century preceding 3102).. 3 

„ „ 101 minus_ 2 (the odd year before us) = 99 .4 

„ „ February (in an ordinary year). 2 

Day of month 18 

Total 27 

Now, 27 divided by 7 leaves 6, u?. f Friday which, according to all accounts, was the first 
week-day of Kaliyuga. 

236. Old Style. — At present every fourth year A.D. is a leap year, but century 
years 1700, 1800, 1900, 2000 A,D. are leap years only if the fit st two figures are divsible by 4 

This rule about century years was adopted, in most European countries (except 
Russia which still follows the Old Style) under the authority of a decree of Pope Gregory 
Xlllj dated 1582, and in English speaking countries, under the authority of an Act of the British 
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Parliament daifed 1732: t» Was ordered by, the same Act of Parliament (m wrier to correct 
the principal error of the Old Style,) that the day following 2 September 1752 (Wednesday) 
should be called the « 14 September 1752" (Thursday) not the « 3 September" (Thursday). 
This is the famous «' dropping of 11 days " by Act of Parliament. Wednesday, 2 September, 
A D 1752 was therefore the last day of the Old Style in English-speaking countries and 
Thursday, 14 September, A.D. 1752 is the first day of the English New Style. 

For Old Style dates, i.e., dates down to, and inclusive of, 2 Sep. A.D. 1752, the reader 
should use the cc-efficients of centuries appearing under " Old Style " in Table IV 

237 The reader will note that 1600 and 1700 appear under both Old Style and 
New Style The reason is that in most European countries, except the United Kingdom and 
Russia, the New Style came into use in 1582, whereas 1600 and 1700 were Old Style in 

England. , 

238 Coming down to the co-efficients of odd years, we note that odd years of 

centuries have the same co-efficient, whether the style be Old or New, A.D. or B.C : only a 
B.C. odd year should first be deducted from 101 so as to render it positive, (vtde Sec. 235.) 

239 Lastly, under co-efficients of months, we notice that the co-efficient of January 
in a leap year is 5, while in an ordinary year it is 6 ; and likewise February has 2 for its 
ordinary co-efficient, and 1 for its co-efficient in leap-years. The co-efficients of the other 
months do not change for leap-year. 

240 In ordinary years, the week-day of the 1st of January is the co -efficient of the 
year Thus the co-efficient of the year A.D. 1910 is 7 or 0, and the week-day of 1st January 
A D 1910 is also 7 or 0, i.e., Sunday. The reason is that in ordinary years, the week-day of 
1st January is the co-efficient of the year plus 6 + 1 ; and the addition of 7, i.e., of a whole 
week, does not of course change the week-day. 

In leap-years the week-day of 1st January is the co-efficient of the year plus 5 + 1 ; 
in leap-years the week-day of 1 January is 1 less than the co-efficient of the year. 

241. The student who has read the author's " Secret of Memory " will be able to 
dispense altogether with the use of Table IV for verifying week-days. For particulars of this 
interesting method, see " Secret of Memory * " Chapter XIV, p. 108. 

Tables III, II, and I. 

242. The uses of these Tables will be self-evident. Tables II and III will be con- 
stantly handled by the reader, and their principal contents have, therefore, been included in a. 
condensed form in the Eye-Table at the end of the book. 

243. The " Limits of Adhika and Kshaya months" which form the middle portion 
of Table II present the whole of this intricate subject in a veritable nutshell. For explanation; 
See Sections 18 to SO. When mean intercalations are required, that is, when Adhika 
months have to be determined- without reference to anomalies, we should apply the "Limits 
of Adhika months " just as they are. ^ 

* Published by Higginbotham and Co., Madras— Price Rs. 2. 
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PART IIL— CONSTRUCTION OF THE TABLES. 

[This part is intended to be of use in criticizing the method employed in the present 
work as well as in suggesting further improvements. It will be of immediate interest to 
those readers who are acquainted with one or other of the existing methods connected with 
the well-known names pf Jacobi, Kielhorn, Schram, Sewell and Dikshit, Chhatre, etc., 
besides the older and less known names of Warren and Jervis. The general reader who 
makes his first acquaintance with the subject in the pages of this work will find the present 
part thoroughly intelligible and exceedingly interesting, provided he has mastered the first* 
two Parts.] 

CHAPTER XXVII. 

TABLES FOR CONVERTING SPACE INTO TIM^ 

244. The method of calculating and verifying Indian dates, presented in this work, 
is intended to be of service to the general reader as well as to the scientific expert, the 
epigraphist, the archaeologist, and the historian. The method is perfectly simple and at the 
same time absolutely correct according to the Siddh&ntas, so that it has become possible for 
the first time to dispense with all manner of approximations and rough and ready methods 
which, however valuable in the hands of an expert, are apt to mislead and confuse, more 
often than they assist, the general reader. The principal device by which this combination 
of extreme simplicity with accuracy and absolute fidelity to the original authorities, has 
been accomplished, is the reduction of all quantities required for calculation to whole days 
and fractions of a day. 

•245. The civil day (with its multiple, the week,) is the one measure of time that is 
common to European and Indian reckoning, everything else (year, month, ghatikas, palas 
hours, minutes, seconds,) being different in the two systems. Accordingly, the civil day and . 
decimals of a day have been adopted throughout this work for expressing all manner of 
Indian dates as well as for working out ending moments of tithis, etc., and also for veri- 
fying the correspondence of English and Indian dates. Any decimal of a day can be 
converted readily into Indian ghatikas and palas (Tamil, naligais and vinddis) or 
English hours, minutes, and seconds by means of Tables XIX and XX. To assist the 
reader in very exact computation, the fractions expressing minutes have been carried far 
enough to show the recurring places. If, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to *40490 of a day, we turn to Table XX and find 
that 40486 of a day is equal to 9 hours 43 minutes. The remainder of the decimal frac- 
tion is '00004 which, the same table informs us t is between 3 and 5 seconds. So the 
answer is, 9 hours 43 minutes 4 seconds. The same decimal fraction is equivalent in 
Indian time (as we may see from Table XIX) to 24 ghatikas 18 palas. Ghatikas and hours, 
as fractions of a day, are also shown in the Eye-table at the end of the book. 

246. The reader will notice that in the first three parts of the present work as well 
as in the connected tables (except the Subsidiary Tables VI-a, VII-a, and VII-6, which are in- 
tended mainly for purposes of comparison between the present tables and those of previous 
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writers on the same subject,) measures of time alone are used, and that measures of space, 
U (degrees of celestial longitude, degrees of mean anomaly of the sun and moon, etcO 
have bfen altogether excluded. This is the principle known as Largeteau s me hod ^which 
was first applied to Indian astronomical computation by Professor Jacob, in ^ Messrs. 
Sewell and Dikshit have applied the same principle in their « Indian Calendar (1890). 

247 The present method is founded on Largeteau's principle, but differs essentially 
from it as well as all previous applications of it in one important respect Instead 
of using Largeteau's method to discover how much space has been accomplished at a parti- 
cular moment of time, the present writer has used the method of day-spaces or space 
days to discover the moment of time at which a particular extent of space has been accom- 
plished. Thus, instead of determining the expired portion of a tithi , corresponding to 
a given moment of time (,'.*., generally, to mean sunrise on a particular day,) as .s done by 
Messrs. Jacobi and Sewell, and then calculating the unexpired portion of the tithi by means 
of successive approximations, the present writer investigates, directly and once for all, the 
ending moment of a tithi, the very thing required by Indmn usage. 

248 By setting this object steadily in view, the author has been enabled to reduce 
to two or three very simple and easy steps, Messrs. Sewell and Dikshit's method, which .covers 
a page and a half (pp. 81, 82) of their "Indian Calendar"; likewise he has considerably 
abridged Professor Jacobi's process, which consists, in the first place of an approximation on 
Largeteau's method, and thirteen or fourteen subsequent steps («> to (m), as expounded in 
Volumeslandll oi « Epigraphia Indica". As regards Mr. Dikshit'. > own very ^rate^i 
very tedious method, covering several pages of the introduction to Dr i leet s Gupta Insvtp- 
tions", the present writer has been successful in arriving at absolutely the same result as 
Mr. Dikshit in two lines of working. (See Sections 223, 259.) 

249. The principles upon "which space was converted into time for the purposes of 
the present work are set forth in the following paragraphs. 

The principal measure of space, the distance of the moon from the sun, was con- 
verted into days in the ratio of 29-530587946 days to 860= in the case of the Surya Siddhanta 
and 29-5305925 days to 360° in the case of the Arya Siddhanta. Subsidiary Table VI-A is 
the conversion Table for Surya Siddhanta. 

The increase of the moon's age, according to the Surya Siddhanta, for 
each solar year is according to the above rate of conversion, 10-891701134 days'. Instead of 
reckoning the increase of the moon's age, however, the present method reckons directly the 
retardation in the date of appearance of the first new moon in each solar year, for which 
purpose it is, of course, necessary to deduct 10-891701184 days from 29-530587946 days , 
result 18-638886812 days. This, then, is the number of days by which the appearance 
of the first new moon is retarded each year, and the first thing to do every year is to calcu- 
late the interval of retardation for that year. The interval (if we take the retardation for one 
year) will ipso facto, be the date of appearance of the first or Vais&kha new moon in solar year 
1 of Kalivuea (expired). From this date all other mean new moons for that or any subsequent 
Lt year may be found by the successive addition of multiples of 29-53059 days ; and the 

12 
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mean ending moment of every tithi is given by the addition of the tithi equivalent in days 
(according to the Eye-Table) to the date of mean new moon. Precisely the same method 
was followed for the Arya Siddh&nta, Lalla's corrections being, introduced at the appro- 
priate date. 

250. The mean anomaly, in the case of the moon as well as that of the sun, was 
reckoned from perigee, as in Professor Jacobin article in the Indian Antiquary (1888), and not 
from apogee, as in his articles in Volumes I and II oiEpigraphia Indica. For the purpose of , 
Table IX, the moon's mean anomaly was converted into days in the ratio of 27*554599899 
days to 360° in the case of the Sftrya Siddh&nta, and of 27*554566936 days to 360° in the case 
of the Arya Siddhstnta. The increase of the moon's mean anomaly for a single solar year is 
thus: — 

Sftrya Siddh&nta, 7*048957797 days. 
Arya Siddh&nta, 7*049310381 days. 

The anomaly of the moon at the first moment of Kaiiyuga was taken as 90° 
from perigee, that being the figure according to all the authorities. Subsidiary Table VII {a) is 
the conversion table for moon's anomaly according to the Sftrya Siddh&nta. From the year 
A.D.1600, the corrected period of the anomalistic month (27 ; 55459797 days) has been adopted 
for Sflrya Siddh&nta calculations. 

251- The moon's mean anomaly, as entered in Table IX, corresponds to the tithi 
or space accomplished, wtfiile the equation is the addition to or deduction from the tithi, to be 
made in order to arrive at the time or ending moment of the tithi. Consequently, the 
equation in degrees was in every case added to or deducted from the mean anomaly, and the 
result, converted into days at the rate of 27*5546 days to 360°, is entered as the anomaly in 
Table IX. 

252. For the purpose of Table IX-er, /, and h> the sun's mean anomaly, reckoned 
from perigee, was converted into days at the rate of 365*25875 days to 360° [Subsidiary Tab. 
VI! (&)] and the sun's equation of the centre was converted at the same rate as the distance 
of moon from sun (29*53059 days to 360° ), because the principal use of the sun's equation of 
the centre is to correct the mean into the true distance of the moon from the sun, The 
moon's equation of the centre in Table IX ^a, b % d y e, g, was converted at the same rate, and 
for the same reason, from degrees into decimals of a day. 

iV.-S e — In the Nakshatra and Yoga Equation Tables, IX-i j % k t /, equations in degrees were conyerted into days 
at the rate of 27*32167 days for 360° in the case of Nakshatras, and of 25*4202 days for 360° in the case of Yogas. 

253. The actual sun's anomaly, as entered in Table IX, is the result of a series of 
transformations which had to be carefully executed for each of the 680 stages of the anomaly. 
According to the Stlrya Siddh&nta, the mean anomaly of the sun at the commencement of 
each solar year, neglecting the slow motion of the perigee which is allowed for in that 
Siddh&nta but not in the others, is 102° 45' or, in solar days, 104-25093 days. This amount has 
therefore to be added to the numbef of days expired in the solar year at a given moment in 
order that the sun's anomaly for that moment may be correctly expressed in days. From the 
sum, 2*1707 days have to be deducted for Sodhya. Thus the equation entered in Table 
IX (c) against the 182nd day of the solar , year is the equation which really belongs to 
the following mean anomaly-, viz., 182 days plus 104*25093 days minus 2*1707 days, that 
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is, an anomaly of 284-0802 days : the latter figure, which is not required in practice, has 
wholly disappeared from Table IX (c), and the equation is simply entered against the day 
of the solar year for which, in practice, it is likely to be required. 

864 For nakshatras, the following formula was. used : (moon's longitude minus 
sun's longitude) plus sun's longitude = moon's longitude for nakshahas. As moons mmus 
sun's longitude is expressed according to the ratio 860= = 29-58059 days, the sun s tongjtude » 
expressed in the same ratio. Solar days are thus expressed in terms of tne synodica month 
and the result of the reduction, after allowing for sodhya, is exhibited for whole days 
"the ast column of Table VIII, "Sun's longitude for Nakshatras". FracHons of solar 
ays can converted into lunation-longitude by means of the third multiplication table m 
Table V. The first two multiplication tables in Table V were originally intended to be of use 
in determining the ending moment of a yoga or nakshatra, but in pracbee ei her Tabk XI 
orTablesXVII-Aand XVII-Cwillbe found much easier and handier than lableV to. ^ 
investigation of all kinds of problems connected with nakshatras and yogas Table XI .5 
referred to in Sees. 263 to 865 infra and Tables XV1I-A and XVII-C ... Sec.a66 mfra. 

856. The moment of sunrise for any latitude and longitude in India can be ascer- 
tained by means of Table XIU, based on the rules and ta Me of ^ £ 
jacobiin Volumelof the Epigraph Indica. Professor Jacobi has himself f^^tei 
ables for sunrise in Volume II of the same publication, but the results adneved by means of 
those taWes can, it is believed, be more easily arrived at by the F^^ble XUL For be 
purpose of determining the equation of time for each day of the sola r yea , he suns equat on 
of the centre, according to Table IX W , was used, with the sign changed : 1« the «» 
given in Professor jacobi's table and reproduced in Sec. 76 supra, had to be smtably 

m0dified Thus (according to Professor Jacobi's table) in thefOth degree of Norte, latitude 
30 degrees of Sign 1 of the Zodiac take 1 544 asm or 1544 x 4 seconds of t.me to rise , 
or in lunation longitude, _ 
/ 29.53059, or 2-46088 units of space take 1544x4 seconds of time, to rise ; 

\360/ 

. * i 1^4xi_ 1544x1-62 = 2510 seconds. 

1 unit of space takes ^qsb" 1 

Thfc 2M0 then is the factor by which each day's equation of the centre according^ 
SSe a «led I long as the sun is in the first Sign) in order to give that 

^'seq^of^ aU the asm in Professor Jaco bi's table were multiplied 
by 4 _ 1<fi9 and the fac tors thus obtained were multiplied again by each days 

2-46088 \ , j-tr , A m the present work : the result was each day's equation 
equation according to Table IX (c) in the ^ presen ^ ^ ^ 

of time in seconds as entered in TaUeXffl^th- ml ^ ^ ^ 

have been arrived at directly from Table XV11-A, sun cqu 

of Solar Year ". in Ma Jndica , Vo l. II, the sun's longitude (first 

<sao u 6 fA „ ^vpn dav of the solar year, has to be first 

sidereal and then t^^^^^^. t hen the ImMis given under 
eaSee S« Lhtgn of ,f e Zodiac in Vol. II, «*, have to be multiplied 
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by the equation of the centre, which in turn haslto be calculated from the sun's mean anomaly, 
applied with proportional parts to Special Table XXI V-B in Vol. I. Epigraphia Indica : only 
then can the moment of sunrise for a given day in the solar year be ascertained. 

2$7. In the present Table XIII on the other hand, the moment of sunrise for any 
day of any solar year is obtained by simply adding a figure in the column " Tropical Longi- 
tude " to the figure opposite the given day of the solar year in the column " Equation of 
Time " ; and the result is the correction, in seconds of time, to be applied to mean sunrise at 
Lank& (6 a.m.) to determine the local sunrise for the given latitude. 

258- Column S under each degree of latitude in Table XIII is a further step 
towards simplification, for it gives, for the 80 years ending 1920, the total correction to be 
applied to mean Lanka, time in order to arrive at the local time, for each of 30 important 
places, including Calcutta, Madras and Bombay. In this column the difference in time 
corresponding to the longitude of each place, measured from Ujjain, is added to the correction 
for sunrise for each day of the solar year and for each degree of latitude. 

Example.— Ashadha Sukla 12, Kaliyuga 3585 (expired) A-D. 484. 

259- A single test problem, the same as that selected by Mr. Dikshit in his Intro- 
duction to Dr. Fleet's Gupta Inscriptions as well as by Professor Jacobi in Vol. I -of 
Epigraphia Indica, will suffice to demonstrate the absolute reliability and extreme 
simplicity of the above processes as carried out in the present work. The problem is to 
determine the ending moment of Ashadha sukla dvddasi in Kaliyuga 3585 (expired), 
A-D. 484. The ending moment has to be determined [a) for Lanka and (b) for the latitude 
and longitude of Eran (Lat. 24°, Long. 78° 15'). Lastly, the problem has to be worked out, 
first according to the Surya Siddhdnta, and then according to the First Arya Siddhdnta- 



SURYA SIDDHANTA. 



References to Tables. 


Days of Solar Year. 


Moon's mean Anomaly 
in days. 


(Table X) : Kaliyuga 3585 ; A.D. 4S4 ; * March 18-2212. 

first New Moon in Solar year 

(Table VIII) : Ashadha sukla 12 \\\ 

Table IX (c) : ©»s Eqn. for 95-26 days of Solar Year - 
1 able IX (b): i's Eqn. for anom. of 20 212 days = 

* English month, day, and fraction of day marking 
• commencement of solar year 


24-3900 
70-8734 


4-494 
15764 


95-2684 


20-258 
(©'s Eqn.)- -0455 


-•0455 
+ •4138 


20-212 


+ '3683 + -3683 


95-6317 
*March 18-2212 


113*8529 



Our result is : the tithi ended at -8529 of a day, i.e., at 51 ghatikas 11 palas ort the 
113th day of the English Calendar, counting from 1st March. 
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The reader will be pleased to note that" this absolutely correct result for the 
ending moment of a tithi is obtained by simply adding up six or seven figures from Tables 
VIII, IX, and X, and that absolutely no other process is required for any tithi in any year. 

260. Now, by Table VIII, the 113th day of the English Calendar, counting 
from 1st March, is 21st June ; 

by Table XIX, • 8529 of a day = 51 ghatikas 1 1 palas ; 
by Table IV we arrive at the week-day as follows 
Co-efficient of 400 A. D. ... 2 
Co-efficient of odd year 84 ... 
Co-efficient of June ••• 3 

Day of the month ••• 21 

26 

Since 26, divided by 7, leaves remainder 5= Thursday, the final answer is 
Thursday, 21st June, A.D. 484, 51 ghatikas 11 palas after mean sunrise at Lanka. 

H OTE. — This is the absolutely ? orre 5^g ^^ e ™ j^^jt ' ^^^*0*s^Eqn!'')MiM'l«' adde(^as^in S fwMurte' to^p^^S) 
a result which is 4 palas short, To arrive a* ^J* 1 ™ * e ™\ f„ M^clu 1 1 working t^ra, added to i '» anom. before 

can never exceed 6 palas. See Sec. 212 tvpra.- 

TO DETERMINE THE ENDING MOMENT OF TH* ABOVE TITHI IN TRUE LOCAL TIME AT ERAN. 

261 We first of all find the sun's sidereal longitude for 95*85 days,, for which 
purpose we deduct the sodhya, 2-17 days. Remainder, 94 days nearly. 

We turn to Table XIII and bring down the entry under Latitude 24° correspond- 
ing to the 94th day of the Solar Year, for ©'s trop * long, and the entry corresponding to 
the 95th day for the equation of time- 

(1) Equation of time (95th day) : + 148 seconds of time. 

(2) O's tropical longitude (94th day) : + 2647 seconds of time- 

fS) To these figures from Table XIII we add the time-difference for the longitude 
ol Eran ( + 2-53 degrees Ujjain longitude), namely, +2-53x240 or + 608 seconds of time. 
Total : + 148 + 2647 + 608= + 3403 seconds of time . 

Now 3403 seconds of time, divided by 60, are 56 minutes 43 seconds or -0393 of a 
dav Adding this to the mean Lanka time already arrived at, viz., "8529, we obtain, as true 
local time at Eran for Ashadha Sukla 12, 3585 Kaliyuga, "8922 of a day or 53 ghatikas- 
32 palas which is exactly the same as Mr. Dikshit's result. 

ACCORDING TO 1st ARYA SIDDHANTA. 

262 The simplest way of arriving at the ending moment of the above tithi according 
to the first Arya Siddh&nta-and this was apparently the method adopted by Mr. Dikshit-is 
to deduct from the ending moment, already arrived at, the difference between the Sodhyas of 
the Surya and Arya Siddh&ntas (2-17 07 days minus 2-1476 days = '0231 day), this bemg the 

t ,i \ opop; iz v W f> malfp no correction for the difference between ©'s sidereal and 

longitude. 
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only difference between the Surya and- Arya Calendars at the epoch 3585 K-Y. We thus 
obtain -8530 day less -0231 day = '8299 day= 49 ghatikas 48 palas (Table XIX). This is 
exactly Mi. Dikshit's result for the mean Lanka time of the ending moment of the tithi 
according to the lsl Arya Siddhanta. We may make the same deduction for true local time 
at Eran according to the same Siddhanta, and obtain Mr. Dikshit's result for this also. 

Note.— There .was also a difference of -001 of a day, i.e., 1£ minutes or 4 palas between the ■ commencement of 
the solar year, K.Y. 3686, according to the Surya and Arya Siddhantas (vide Tables VI and VII in th« present work) ; 
but apparently Mr. Dikshit neglected this trivial difference. 

CHAPTER XXVIII. 

CONSTRUCTION OF TABLE FOR NAKSHATRAS AND YOGAS. 

263. Table XI contains a very easy method of calculating directly the absolute 
ending moment of a nakshatra or yoga. 

The interval between new moon and any particular nakshatra n may be expressed 

by the formula 2 ijL 3 °^ + n xd. 

q 

where A is the sun's longitude at new moon, expressed in terms of- a lunation as in the 
last column of Table VIII, n is the numerical order of the given nakshatra, counting from 
Revatt, d is the mean duration of a nakshatra in days, and q is the ratio of the length of the 
synodical to that of the sidereal month. 

The above expression may be expanded into 

^ 29-5306— (/+ al— 2-1707 ) xm} x~ + nxd, 

where / is the moment of occurrence of the first New Moon in a Solar Year, as given 
in Table X, a is the number of lunations completed since the commencement of the 
Solar Year, / is the period of a lunation in days {i.e., 29 5306 days); 2*1707 days are the 
sodhya, m is the factor for converting Sun's longitude into lunation space, according to Table 

V (last column) ; ^ is the factor used in the 1st column of Table V ^ i.e., j.^g ^ and nxd 

is the collective duration in days of Nakshatras counted from Revatl up to the end of the 

given Nakshatra. 

We may expand the above expression again as follows : 

29-5306X ~ +2-l707xmx X - + nxd-fxmx ^ -alxmx l -- 

Now all these expressions connected by + or — , except, fxtnx- may be calculated 



once for all for every Nakshatra in the lunar year, for 



295306 X ^=27-32167 
2-1.707 Xwx-= 16237; 

And the expression (-16237 + n x d-alx m x when calculated for each Nakshatra 
becomes one of the figures given in Tabl* XI under " Interval between New Moon and 
each Nakshatra ". 

There remains / xmx-, whose maximum value is 29-5306 x m x - == 2 ; 20891 (the dif- 
ference between 29"530o87946 and 27-321674163, the lengths of the synodical and sidereal 
months). 
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The values of / X^m x x - % less than the maximum, may be calculated by means of 
the Nakshatra correction Table in Table XI. 

Accordingly all that we have to do, in order to know the mean ending moment of any 
Nakshatra, is to take the corresponding figure from the « Interval " Table Xl and deduct the 
value of fx mx - as obtained from the " correction " table in Table XL 

NB -The correction tables might have been made additive instead of subtraotive, by (1) subtracting all the 
quantities in the correction tables from 2-20890 in the case of Nakshatras and from 4-11036 in the case o Yogas, and 
( q ; tbtractin g 2-20890 and 4-11086 respectively from all the intervals in the body of Table XI. Tins w„l be attended 
to in a future edition of the work, should a second edition be called for. ^ 

264. Thus, supposing the mean ending moment of Mula Nakshatra in the month 
of (lunar) Kdrttika in A.D. 1910, is required :— 

The mean ending moment of Kdrttika New Moon is (by Table X) November 2-30 
The ,Wr and fir. two ^"*^ rf M £ ^ fr^/*^ 

Nov. 8-43 

Deduct /xm X i, i.e., the equivalent of 25 91 according to the correction 

4 table in Table XI ; 1-67 + -07 = T94. -1-94 

Nov. 6-49 

This is the mean ending moment of the Nakshatra M4la in Lunar Karttika, A.D. 1910. 

If we want the absolute ending moment, we calculate the anomaly : ^ 
Moon's mean anomaly at commencement of Solar Year 0'53o 
Add increase of anomaly up to Karttika New Moon ... 1 1866 

Add" Interval" less /xwX i ••• 4 ' 19 

16-59 

Corresponding Equation for Nakshatras (Table IX-fe) ... +'246 

Adding this equation to the mean ending moment, Nov. 6-40, we have Nov. 6 74 or 
(by the Eye-Table) 44* ghatikas after mean sunrise on Nov. 6, A.D. 1910. We could, of 
course, if we had liked, have calculated the absolute ending moment to four places of 
decimals instead of to two. 

265 Yogas &re worked in the same manner, by using the corresponding portions 
of Table XI ie., by deducting from the " Yoga Interval ".(for the given lunar month and 
given Yoga) the correction for the Solar Year according to the Yoga correction table in 

Table XI. . ; . . . . . . 

266. When a Yoga and Nakshatra are cited with the hthi as m the example in 
Sec. 98 supra, it will generally be enough to ascertain the nakshatra and the yoga which 
were concurrent with the tithi and this can most easily be done as follows :— 
Sun's anomaly at ending moment of tithi, 203 31 days 

B V Table XVII-A, the ©'s longitude corresponding to 203 days is 197 94 

„ xvii-c, „ „ 31da y 15 31 

198-25° 

The tithi being the 9th, the moon's elongation was 9x12°= 108-00° 

Total 30625° 
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This (by Eye-Table) is the longitude for Nakshatra Dhanishtha. 
For. Yoga we add 2 x Sun's Longitude to Moon's Elongation. 

That is, the yoga longitude is l08'00° + 2x 19S-25 o = l08-00 o + 396-50° = 504'50 5 

Deducting 360° which is one complete revolution, we have 504*50°- 360° = 144'50 3 , 
which (by Eye-Table) is the Longitude of No. 10 Ganda Yoga. 

267. When we wish to find the ending moment of a Nakshatra or Yoga, we should 
apply Table XI as follows : — 

In our example, the mean tithi ended at 8'86 days after Karttika New Moon. The 
age of the first new moon in the solar year being 20 27 days, the corresponding Nakshatra 
correction is (by Table XI) 1*50 + ■ 02 = l*52.= (by Eye-Table) 1 day 3i ghatikas and the Yoga 
correction (by Table XI) 278 + *04 = 2*82 = 2 days 49 ghatikas. 

From Table XI-A under col. VII K4rttika we obtain — 

Nakshatra. Yoga. 

d. gh. p. d. gh. p. 



No. 23 Dhanishtha 10 10 59 No. 11 Vriddhi 11 24 59 



N,B. — The coincidence of a 
particular Yoga with a parti- 
cular Nakshatra happens only 

. - — *~ _ v . — - - - - i once a year, and we could, by 

Deduct Correction 1 31 2 49 r means of this coincidence, 

. discorer the month and the 

tithi even if these were not 
8 40 8 36 J quoted. 

This is the Tithi interval, 8 d. 51% gh— 11% gh. This is the Tithi interval 8 d. 51% gh.— 15% gh. 
We can, with the last line of corrections, use for the Nakshatra and Yoga the 0's 
and C 's Anomalies already found (Sec. 98) for the tithi, i.e., 0's Anom. 206 days 18% gh.; 
( 's Anom. 25 days 16 gh. 

Our Nakshatra Eqn. will be that for £ 's Anom. of 25 d. 16 gh. less 11% gh., or for 25 d. 
4& gh.: Eqn. (Tab. IX-/) is + 11% gh. 

Our Yoga 0's Anom. will be 206 d. 18% gh. less 15% gh. or 206 d. 3 gh., for which ©\s 
* Yoga Eqn. (Tab. IX-/) is + 7 gh. 42 p. 

Our Yoga ( 's Anom. will be 25 d. 16 gh.— 1 5% gh.=25 d. %gh. for which ( 's Yoga Eqn. 
(Tab. IX-*) is + 10gh. 55 p. 

The sum of 0's and I 's Eqns. for Yoga is + 7 gh. 42 p. + 10 gh. 55 p — + 18 gh. 37 p. 

These equations can be added to the mean ending moments of Nakshatra and Yoga. 

The equation being added to Nakshatra mean ending moment, we have, as the 
absolute ending moment of the Nakshatra, Oct. 1976, i.e., 42% gh.— 11% gh. +11% gh. 
=42% gh. on 19 Oct. A.D. 1474. 

The Yoga ended at 42% gh. — 15% gh. + 18% gh. = 45% gh., when tithi also ended 
{vide Sec. 98). 

Now Dhanishtha Nakshatra ends when moon's longitude is 306*7° (Eye-Table) and 
since the moon is said to have been in Kumbha rfiii, her longitude must have been between 
300° and" 330° (Eye-Table). 

Since the event happened between 300 and 3067 degrees of moon's longitude, the 
exact hour is defined as being less than 30 ghatikas before the end of the Nakshatra (since 
by Table XVII-D the moon's long, increases by 67° in '50 of a day). 

With reference to line 5 of Sec. 98, the Tithi being the 18th, the Jmrana (vifc list in Table III) must 
have been Kaulava and must have ended at the same moment as the 9th tithi (for the reason explained in Sec. 55 supra). 
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CHAPTER XXIX. 

INVESTIGATION OF ADHIKA AND KSHAYA MONTHS. 

268. Adhika months are the cream of the Indian Calendar, while kshaya months 
are its crime de la crime. Figures of speech apart, it is certainly true that the success or 
failure of any computer in deducing adhika and kshaya months is the measure of his 
success or failure in dealing,as a whole, with the Indian Calendar. How far the present 
method satisfies this ordeal, will be for competent judges to decide. 

269. Two in dependent English lists of adhika and kshaya months are at present in 
existence, the first by Prof. Chhatre (reproduced in Ind. Antiq., Vol. XXIII, pp. 105-108), 
and the second by Messrs. Sewell and Dikshit. The lists in Patell's Chronology and 
Cunningham's Indian Eras are obviously copied, without check, from Chhatre whose 
reputation was and is, sufficient to justify such a procedure. 

Messrs. Sewell and Dikshit certainly exercised an independent and erudite 
judgment in revising Prof. Chhatre's list, and they declare, in several parts of their work, 
the indubitable superiority of their list to that of Chhatre. 

270. For the purposes of Table X in the present work, it was necessary to weigh 
carefully the merits of Mr. Chhatre's and Mr. Dikshit's calculations wherever they differed. 
The palm must no doubt be awarded, as a general rule, to Mr. Dikshit, but he seems to 
have failed, by oversight, to take notice of the kshaya months in A.D. 507 and A.D. 751 
which are investigated below. 

Adhika Months. v 
AD. 629. 

271. In regard to this year Messrs. Sewell and Dikshit are at some pains to explain 
(under Additions and Corrections, p. 150 of" Indian Calendar") that Chhatre's entry of Adhika 
Karttika is wrong and that their own entry of Adhika Asvina is correct. Let us verify this 
statement, and in so doing, note the comparative brevity and simplicity of our method. 

Days. 0's and ([ 's Eqns. <( 's Anom. 

First New moon in Solar Year A.D. 629, 10-2145 20-456 

Add for 7th New moon 177-1835 — 172 H'856 

_ -342 

187 3980 32-312 

- •514 -514 — 172 ©*sEqn. 



7th or Tula Sankr&nti 186'9355 : 186-884 32-140 

27 555 



4-585 



The 7th new moon was therefore Asvina, and obviously the 6th new moon also was 
an Asvina ; so that the Adhika month was, as stated by Messrs. Sewell and Dikshit, Asvina, 
not as stated by Chattre, Karttika. 
13 
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AD. 979. 

272. In each of the next two cases Mr- Chhatre was out of reckoning by a very 
small margin. For A.D. 979 Messrs. Sewell and Dikshit have given Srdvana as the Adhika 
month, whereas Bhddrapada is the Adhika month in that year according to Prof. Chhatre's 
list. The calculations must in all these cases be made by the Sxirya Siddhdnta and the 
foot-note to p. (9) of the text should be applied. 

Days. <[ 's Anomaly 

First New moon in Solar Year A.D. 979, 7"5649 5-023 
Add for 5th New moon 118-1223 7-904 



125-6872 12-927 
Sum of ©'sand C'sEqns. : -1259 --1005= --2264 — 126 (©'s Eqn.) 

5th or Simha Sankranti 125 4755: 125-4608 12-801 
The Adhika month was Srdvana by '0147 day, i.e., nearly one ghatika, and in this 
instance Messrs. Sewell and Dikshit are right. Our Table X shows Adhika Sravana. 

A.D. 1199. 

Days. <[ 's Anom. 

First New moon in Solar Year 3*3683 8'539 
3rd New moon in „ 59*0612 3*952 



62*4295 12-491 

+ 055 ( e's Eqn.) 



3 2*546 



Sum of © f s + C's Eqns. + -0555 --1261=- -0706 - *0706 

3rd or Mithuna Sankranti 62 3555 : 62*3589 

The Adhika month, 3rd new moon, was Askddha, as stated by Messrs. Sewell and 
Dikshit, not Jyeshtha^ as determined by Chhatre. Our Table X shows Adhika Ash&dha. 

It happens that this very interesting Adhika month, the 3rd lunar month in 
the year AD. 1199 — 1200 is quoted in a South Indian inscription, discussed by Dr. Fleet at 
p. 156 of the Indian Antiquary, Vol. XIX (1890). In the inscription itself the Adhika month is 
identified as Ashddha, not as Jyphtha. Of course the margin of difference is so small 
(5 minutes)> that a calculator might, without being convicted of error, place an adhika month 
of this description on either side of the Sankranti. If we did not know that the difference 
was so small, we should be at a loss to account for the discrepancy between the state- 
ment in the inscription and Prof. Chhatre's list. As it is, a more striking instance cannot 
be imagined than this actual one, to demonstrate the value and importance to an epigraphist 
of a knowledge of how to calculate tithis accurately. 
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Kshaya Months. 
A.D. 507. 

Days. Eqns. ( 8 Anom - 

First New moon in Solar Year 10-1256 — '129 

Add for 8th New moon in Solar Year 2067141 — "064 ld 8dJ 

(1) 8th or Vrischika Sankranti 216-8289 : 216-8397 -'193 =216-6467 28-419 



0864 

— -129 (0*8 eqn.) 



0-735 



+ •039 0-864 
Add for 10th New Imoon 59-0612 —-355 3-952 

(2) 10th or Makara Sankranti 275;-637 : 275-9009 -'316 = 276-5849 4-816 

w 1 + 0o9 (0's eqn.) 

<• +-120 



4-855 



4-816 



Add for 11th New ipoon 29-5306 —'412 1,976 
(3) llthorKumbhaSankr&nti 305-|085: 305-4315 --292 =305-1395 6792 



+ -120 (©'s eqn.) 



6-908 



273. From ( 1) it follows tha't the 8th new moon was Karttika and it is apparent from 
the time of occurrence of that new mcjon (1 ghatika before the end of the solar month) that 
the 7th new moon also must have beeji a Karttika. 

From (2) it follows that the 10th new moon was Pausha. [Foot-note to p. (9) of Text.] 
From (3) it follows that the 11th new moon was Phalguna. [ Do. do. ] 

The new moon between Pausha and Phalguna, viz., Magha, was kshaya in this year. 

It is also evident from the tiime of occurrence of this Phalguna that the 1 2th new 
moon also must have been a Phalguna. 

Against this year Messrs. Sewell and Dikshit have noted only " Adhika Phalguna 
whereas Chhatre mentions also a kshaya month, Pausha. We have just seen that the kshaya 
month was really Mdgha, which is accordingly noted in our Table X. 

Nor would the ease have been different under the Arya Siddhanta, since, as we 
remarked in the foot-note to Sec. 161 supra, the new moons under the Arya Siddhanta at 
this epoch occurred only -0231 of a day before the Surya Siddhanta new moons, and this 
wopld have made no difference as regards adhika and kshaya months in the present "case. 
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A.D/751. 

274. Only an Adhika Ghaitra without a kshaya month is noted in this year 
by Messrs. Sewell and Dikshit, whereas Prof. Chhatre notes Adhika Karttika and Adhika 
Chaitra besides Margaslra kshaya. Let us work for the different new moons :— 

©'s and { *s ([ 's Anom. 
Days. Eqns. 

First New moon in Solar Year A.D. 751: 10-3034 --172 26-321 
Add for 7th New moon 177-1835 - '304 11-856 



m Beginning of 7th Solar month 186 9355 : 187-4869 --476= 187 011 38-177 - -172 (0's Eqn.) -27-55 
1 ' 8 =10-450 

27-555 • 



-•128 10-622 
Add for 8th New moon 29-5306 --133 1-976 



(2) Beginning of 8th Solar month 216-828 : 217-0175 - -261 = 2 16-756 12-598 - -128 (0's E 9 n ) = 12-470 

-•052 

Add for 9th New moon 29-5306 +'077 1-976 



(3) Beginning of 9th Solar month 246-3192 : 246 548L + -025 *= 246-573 14-574 - -052 (0's Eqn.) = 14522 

' +-040 
Add for 10th New moon 29-5306 +'-335 - 1-976 



(4) Beginning of 10th Solar month 275*6369 : 276-0787 + -375=276-454 16550 + -040 (0's E 5 n.) = 16-590 

+ •120 

Add for 11th New moon 29-5306 +-385 1-976 



305-6093 + -505 18-526 

(5) Beginning of llth Solar month 305-0850: 305-6093 + -505 = 306-114 18-526 + -120 (0*s Eqn.) = 18-664 

+ •169 

Add for 12th New moon 29-5306 +-412 1-976 



(6) Beginning of 12th Solar month 334-9053 : 335-1399 +-581 = 335-721 20-502 + -169 (0's Eqn.)=20'67l 

+ •176 

Add for 13th New moon 29-5306 +-357 1-976 



(7) End of 12th Solar month 365-25875 : 364-6705 +-533 = 365-203 22-478 + -176 (0's Eqn.) =22-654 
tf w B, The above is a convenient and concise method of working for Adhika and Ktltaya months. 

From (1) arid (2) it follows [applying the rule in foot-note to p. (9) of the Text], that 
the 7th and 8th new moons were both Karttika, the first of them being Adhika. 

From (3) it follows that the 9th new moon was Pausha. 

,\ The new moon between Karttika and Pausha, viz., Mdrgastra was kshaya and 
it is accordingly noted as such in our Table X. 

From (4) it follows that the 10th new moon was Mdgha. 
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From (5 J it follows that the 11th new moon was Phalguna. 

From (6) and (7) it follows that the 12th and 13th new moons were both Chaitra 
the first 6f them being adhika. 

It would appear that by oversight Messrs. Sewell and Dikshit failed to take account 
>f these facts, notwithstanding that Prof. Chhatre had mentioned them. 

AD. 1963 

275. Messrs. Sewell and Dikshit, after noting that the last Kshaya month before 
mr time was in 4-D. 1822, go on to remark : " We are led to suppose that there will be no 
oppressed month till at earliest A.D. 1944, and possibly not till A.D. 1963 

There is no reason why the matter should be treated as one for conjecture, since 
mybody familiar with the present method can calculate that the next Kshaya month will be 
n A.D. 1963, as we have indeed noted in Table X. There will be another in A.D. 1982, as 
oted in the same Table. " 



CHAPTER XXX. 

CONSTRUCTION OF PLANETARY TABLES XVII AND XVIIh 

276. The mean sidereal periods, used in Tables XVII and XVIII, are those of 
sdern European astronomy adjusted to the Indian sidereal year. The following table com- 
ires the sidereal period of each planet, ordinarily given in Indian astronomical works, with 
iat adopted in this work as well as with the results of modern astronomy. 



Planet. 



Mars 

Mercury 

Jupiter 

Venus 

Saturn 



Indian 
Sidereal period. 



Days. 
686*99749 
87*969702 
4332-3206 
224-698568 
107657730 



Modern 
Astronomy 

(Encycl. Brit.) 

Days. 
686*979645 
87-969258 
4332-584821 
224-700786 
10759-219817 



Figure adopted^ 
in this work. # 



Days. 

686-98814 
87*96939 
433^-92322 

224-70169 
10761-30664 



277. In the first place it was thought unnecessary to observe in regard to planetary 
sidereal periods the same scrupulous adherence to Indian authorities which is incumbent in the 
case of the solar year and the moon's synodical month. In the next place, the difference in the 
length of the sidereal year between Indiamand modern astronomy results in a slight displace- 
ment of the starting point of Indian celestial longitude, which displacement amounts to 7' 626" 
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in 50 years and should be added to the precession, amounting, according to modem 
astronomy, to 41'*52'27" for fifty years. The total difference between Indian sidereal and 
modern tropical longitudes is thus 48' 58-53" for 50 years or 59" per annum, while 
Bhaskara's estimate of the precession, 59-9007" per annum, is only slightly larger. 

278. If the slight annual displacement of the zero point of Indian longitudes, 
which is a practical postulate of Indian astronomy, however unrecognized in theory, is applied 
to the sidereal places of planets, their mean sidereal periods will have to be altered as shown 
above. In this manner alone will it be possible to apply to the planets the same precession 
as is applied to the sun, for the purpose of converting sidereal into tropical longitude. 

2j i_By taking this slight liberty with the mean sidereal periods of planets, the exact agreement of the mean 
place of any planet with its place in modem astionomy is secured, and the serious divergences between the two systems, 
commented on in Whitney's notes on the Surya Si-ddlianta have been effectually avoided. As a result, the place, whether 
mean or actual, assigned to any planet in Tables XVII and XVIII, may Hot tally exactly with Indian calculations, but 
the difference will generally be found lo be very slight, while there is an obvious advantage in having for every possible 
epoch a mean place for each planet, identical with that assigned to it by modern astronomy. 

279. The planetary anomalies and annual equations, which were used for Tables 
XVII and XVIII of this work, were taken from Warren's Kdla Sankalita and are ascribed 
by that author to a local Telugu Astronomer of the time, called Vavilala Kuchinna. The 
tables are no doubt old-fashioned, but they are handy and sufficiently accurate for the 
purposes of Indian horoscope-chronology. This is the main reason for resuscitating them 
into present-day use. 

280- The figures as to longitudes of apses arid nodes and the greatest apparent 
latitudes of planets (Table XVII) are taken, partly from Warren and partly from the 
SiddMnta Siromani. 

PART IY— PLANETS AND PLANETARY CHRONOLOGY. 

281. Indian astronomy reckons nine planets, spoken of collectively as navagrahas, 
namely the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rahu and Ketu. It will be 
seen that the first seven are named in the order of the days of the week, and this is always the 
order in which they are referred to in Indian astronomy. Rahu is another name for the 
moon's ascending node, one of the points at which the moon's orbit cuts that of the Sun 
(the ecliptic), the other point, or the descending node, being called Ketu. An eclipse cannot 
happen except when.the moon is at either node and the sun is at the same or the opposite 
node ; hence the popular legend which depicts Rahu as a dragon swallowing up the 
moon' or the sun at the time of an eclipse. AH the planets, except Rahu and Ketu, move 
like the Sun, from West to East in their apparent path round the earth. Rahu moves in the 
opposite direction, and Ketu is always assigned a position 180° from that of Rahu. 

282. All the data necessary for calculating the geocentric longitude and latitude 
of the five planets, Mars, Mercury, Jupiter, Venus and Saturn, are given at pages 200 to 
206 of the Tables (Table XVII). 
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283. The longitude ? f any planet is its distance, measured in degrees, from.an arbi- 
trary point in the ecliptic, which point may perhaps best be defined as the point of the Sun's 
mean longitude. The Sun's mean longitude is always at a certain part of the Indian Solar 
Year^ namely, at 2*1707 days from the commencement of each Indian Solar Year: whiles/ the 
moment of commencement of the Indian Solar Year, the Sun's actual longitude is 0. The dif- , 
ference between the Sun's mean and actual longitude at any time is his equation of the centre, 
and this difference is due to his varying pace at different times of the year as he journeys 
round the earth. The Sun's mean longitude and equation for every complete day of the Solar 
Year are given in Table XVII -A (pp. 207, 208), and these are most important data in Indian 
astronomy. Table XVII-C (p. 209) gives the increase of the Sun's mean longitude for hundredth 
parts of a day. 

284. The SunVmean longitude at any moment is ascertained by deducting 2*1707 
from the number of days and fraction of day elapsed since the commencement of the Indian 
Solar Year, and applying to the result the Table of Sun's longitude (Table VII-B, p. 8). The 
difference between the Sun's longitude thus calculated and the longitude for the same moment 
"iven in any European Nautical Almanac, \s the true Indian precession, and this difference^ 
should always be added to the longitude of a planet given in this work in order to ascertain 
the corresponding longitude according to the Nautical Almanac. The following table gives 
the precession to be added to Indian celestial longitudes at various epochs since A.D. 520 
(when the European and Indian longitudes coincided), in order to arrive at the European 
celestial longitude. The rate of precession adopted for this table is"! degree for every 
m years, or 59" per annum, the rate arrived at in Sec. 277 supra. 

(The European longitude is called.the tropical longitude of a planet from its being 
regulated by the tropical year, whereas the Indian longitude is generally called a stdereal 
longitude from its being regulated by the sidereal year.) 



A.D. 



Kaliyuga. 



Indian 
Precession in 
Degrees. 



AD. 



Kaliyuga. 



Indian 
Precession in 
Degrees. 




Indian 
Precession 
in Degrees. 



520 
551 
581 
611 

642 
673 
704 
735 

765 
796 
826 
856 

887 
918 
949 
980 
1010 



3621 
3652 
3682 
3712 

3743 
3774 
3805 
3836 

3866 
3897 
3927 
3957 

3988 
4019 
4050 
4081 
4111 



0*0 

0*5 
1-0 

1- 5 

2- 

2- 5 
30 

3- 5 

4- 

45 

5- 

5- 5 

6- 

6- 5 
7*0 

7- 5 

8- 



1040 
1071 
1102 
1132 

1163 
1194 
1225 
1255 

1285 
1316 
1347 
1377 

1408 
1439 
1469 
1500 
1531 



4141 
4172 
4203 
4233 

4264 
4295 
4326 
4356 

4386 
4417 
4448 
4478 

4509 
4540 
4570 
4601 
4632 



8-5 
90 
9 5 
100 

10- 5 

11- 

11- 5 
120 

12- 5 

13- 
13*5 
14'0 

14- 5 
15'0 

15- 5 

16- 

16-5 



1561 
1591 
1622 
1653 

1684 
1715 
1745 
1775 

1806 
1837 
1867 
1898 

1929 
1960 
1990 
2020 
2051 



4662 
4692 
4723 
4754 

4785 
4816 
4846 
4876 

4907 
4938 
4968 
4999 

5030 
5061 
6091 
5121 
5152 



17- 
175 

18- 

18- 5 

19- 

19- 5 

20- 
20*5 

210 

21- 5 

22- 

22- 5 

23- 

23*5 
240 

24- 5 

25- 



285. We will now explain briefly how the planetary tables at pages 2t)0 to 206 
are to be used in practice. 



(104) 

The mean longitude of a planet at any moment is obtained by adding together its mean 
longitude at the commencement of the century, the mean motion for the given odd year, and 
the mean motion for the given day. Thus for 202-54 days of the Indian Solar Year, A.D. 961 
(Kaliyuga 4062) we have .- .. 

Mars' mean longitude at commencement of K.Y. 4001, 79*4873 

Mar's mean longitude for 61 years, 155*72 

„ 202 days, 10585 
„ -54 day, "2830 

Answer 341'34° 

286. This is the mean longitude of the planet in his path round the Sun, though not 
his longitude, as he appears^ us from the earth. To obtain this, which is called the geocentric 
longitude, and which is the longitude usually cited in Indian chronology, we have to perform a 
fairly tedious sum. So far as the geocentric longitudes of the planets from A D. 1840 to 
A.D. 1919 are concerned, the reader is saved the trouble of doing any such sum, because the 
geocentric longitudes, as finally determined for Lanka. Sunrise on every tenth day in each solar 
year from A.D. 1840 to A.D. 1919, are given in a handy form at pages 210 to 225 (Table XVIII), 
so that all he has to do to ascertain the position of the planets in a horoscope, say, for April 13, 
A.D. 1911, is to look up the particular day of the Solar Year (in this instance day against 
A.D. 1911 on p. 224) and set down the positions of the planets as follows :— 

Sun, 857° + -4+ 2-7 = 360-1 or 0-1° in Mesha; 

Mars, 298-4°, i.e., 28*4° in Makara ; 

Mercury, 16 - 3° in Mesha; 

Jupiter, 198-8°, i>, 18'8° in Tula; 

Venus, 31-8°, i.c, 1'8° in Vrishabha ; 

Saturn, 14 3° in Mesha ; 

Rahu '(Table XVI1-B), A.D. 1911 : 21-90° in Mesha. 

(N.B.— Only mean places, and not actuals, are calculated for Bahu and Ketu). 

Ketu {vide Sec. 281) 21-90°+ or- 180° = 20r90,° i.e., 21-90° in Kany&. The result 
for Ketu is the same, whether 180° are added to, or deducted from, the longitude of Rahu. 

287. The place of the moon, the only remaining planet, can be deduced either 
from the tithi or from the Nakshatra. The latter method is illustrated in Sec. 292 infra. 
The former, which is easier, is shown below : — 

We first of all calculate the ending moment of the tithi, as usual. 

0's Anoim. ([ 's Anom 
d. gh. d. gh. d. gh. 

(Tab. XII, p. 151) New Moon, March 1911 ... Mar. 29 57£ 350 45 22 16* 
(Eye-Table) Collective duration of 15 tithis ... 14 46 14 46 14 46 

Mar. 44 43f 365 31 37 2± 
Deduct 1 anomalistic year and month respectively 365 15 27 33£ 

16 9 29 

(Eye-table) 0's Eon. = + 10£ gh ; ( 's Eqn. = - 21 gh. 0's Equ. + 10* 

Sum of 0's and CsEqns. ... -10* 9 89*' 



Mar. 44 33 = 33 gh. on Ap. 13. 
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This was the ending moment of the tithi, when the moon's elongation or distance 
from the sun was 15x12° = 180°. For the moon's longitude at' any moment = moon's 
elongation plus Sun's Longitude. (Sees. 36, 254.) 

Therefore, if we find the Sun's longitude at ending moment of tithi and add it to the 
moon's elongation, 180°, we shall obtain the moon's longitude, or which is the same thing, the 
Nakshatra current at ending moment of tithi. 

©'s Longitude at Sunrise = 0-1° (see above). 

Do. at ending moment of tithi = 0-1° plus increase of longitude for 33 ghat. 

or -55 of a day (Eye-Table.) This increase, by Table XV1I-C is/54 -. 
. • . 0's Longitude at ending moment of tithi = 0-1° + '54° = 0-64°. 
.-.Moon's do. do. do. =180° + 0'64° = .180-64°. 

The corresponding Nakshatra (by Eye-Table) was Chitra, and the Ra£i Tula. 
We want however the moon's longitude for sunrise on the same day which was 33 
ghatikas or '55 day (Eye-Table) earlier. 

The increase of Vs Long, for '55 day is roughly (Tab. XVII-D) 7*33° 
.-. <C's Long, at Sunrise 13 Ap. A.D. 1911 will be roughly 180-64°- 7-33° = 173*31° 
which will be 23-3° in Kanyl The Nakshatra is Hasta. (Eye-Table.) 

jf m fi,—ln strictness we should have ascertained the total duration of Ihp Nakshatra and the unexpired part of thf 
Nakshatra at sunrise. If this was -50, Table XVII-D would give us W> which we should deduct from 180-64°. 
Result 174-0° which is Ghitra Nakshatra. 

288. For years before A.D. 1840 the true geocentric longitudes of planets will have 
to be calculated in the following manner :— 

The planets are divided into two classes : Inferior (Mercury and Venus) and Superior 
(Mars, Jupiter and Saturn.) Three quantities, which we may call a, b, v, in the case of the in- 
ferior planets, Mercury and Venus, and A, B, N, in the case of the superior planets, Mars, Jupiter 
and Saturn, have to be determined first of all, before working out the actual geocentric longi- 
tude of any planet. Having determined these three quantities, the further procedure is the 
same, whether the planet is superior or inferior. We give below the calculations (1) for an 
inferior planet, Mercury, and (2) for a superior planet, Mars, for 202 54 days of the Solar Year 
A.D. 961 {i.e., 9 gbatikas after sunrise on 11th October A.D. 961.) 

I. True Geocentric Longitude of Mercury for 202.54 days of the Indian Solar Year 
A.D. 061-62. 

Time and English date. ghatikas after sunrise on nth October A-D. g6i. 
14 
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MERCURY (Inferior^ Planet). 

(1) — a. Mean Long, of Mercury minus Mean Long, of Sun. 

Mean Long, of Mercury. Mean Long, of Sun. 

For A.D. 900 (p. 201) 173-55° 202 days (XVII-A) 196'95° 

61 years „ 100 87° -54 day (XVII-C) -53° 
202 days (p. 202) 106 65° 



•54 day 2*21° 197-48° 

382-78° 
Deduct 360° 



22-78° 382-78° 

-197-48° 



185-30° a 

(2) — b. Long, of Mercury's Apsis minus Sun's mean Long. 

Long, of Mercury's Apsis for A.D. 900 (p. 201)* ... 220-44° 
Sun's mean Long, (as above) : — 197'48° 

22-96 b 

(3) — v. Mean Long, of Sun ... 197-48* v 

(4) Mercury's annual equation for a (p. 202) : - 3 0° (4) 

(5) Take half of (4) with reversed sign, and add to b ... 22*96 

+ 1-5 



24-5 (5) 

(6) Mercury's anomalistic equation for (5) (p. 2$2) : + 1-9° (6) 

(7) Take half of (6), with reversed sign, and add to (5) ... 24*5 



- 0-9 



23-6 (7) 

(8) Anomalistic equation of (7) (p. 202) : + 1*8 (8) 

(9) Take (8), with -reversed sign, and add to a ... 185-3 



- 1-8 



183-5 (9) 

(10) Annual equation^ (9) (p. 202) : _ 2-0 (10) 

(11) Add (8) and (10) : +1-8° -2-0°= _ -2 (11) 

(12) Add v and (11): 197 , 48 o -0-2°= 19 7- 3 » (12 ) 

This last result 197-3° is the true geocentric place of Mercury for the moment 
in question. 



* The apses and nodes of planets, except the moon, have such slow motions that their places need not be calculated 
for odd years and days. 
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289. II. To find the latitude of Mercury {i.e., his distance above or below the ecliptic 
for the same moment.) 

• i 99.70° 

(13) Mercury's mean longitude 

minus Longitude of Mercury's node (p. 201): -2072 

2 06° (13) 

(14) Take (8) above, with sign reversed, and add to (13) : 1*8 

0-3° (14) 

(1 5) Sine of (1 4) according to Table XVII-F <p. 209) ... 18 (15) 

(16) Equation corresponding to (9) supra, by Table XVII-E. 

Equation for 185-75° = 2173. 

„ -2 C = 05X5 = -25. 
... Equation for 183-5°=2173 minus -25=--2172-75 ... 2173 (16) 

(17) Multiply (15) by 120, as a constant for Mercury , and divide the product by (16) 

120x18 _ 2160 _ 
"2173" ~ 2173" J ' 
Now by Table XVII-F, 225 is the sine of 3*75° 

3-75 X '9 3-375 

• -9 is the sine of — = ' — - = "015°. 

' ' 225 225 

tf.2J.-The corresponding constants for the other planets are the sines of .their greatest apparent latitudes, given 
at foot of Table XVII-E. 

The latitude of Mercury is -015° and inasmuch as (14) is less than 180% i.e., above 
the ecliptic, the latitude 015° is North. 

MARS (Superior Planet). 

290. I. To find the Geocentric Longitude of Mars {Superior Planet) for 202.54 days 
in Solar Year A.D. 961-62. 

Time and English date. 9 gW ik « s after sunrise on nth October A.D. 961. 
(i) A. Mean longitude of Sun minus Mars' mean longitude- 

Mean longitude of Sun (already found) 197;«« or 197-48° + 360° = 557-48° 
Mean longitude of Mars 

(Table XVII, 0,200., 
" 202 days, 105 85° f See also p. (104) sw^ra. 
-54 day, '28° J 

34134° -34T3£ 

21614° A 
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(2) B. Long, of Mars' Apsis minus mean long, of Mars. 

Long, of Mars' Apsis [vide foot-note on p. (106)] (p. 200) 130-04° or 490-04° 
Mean longitude of Mars ... ... -341-34° 



14870° B 
N 



(3) N. Mean longitude of Mars ... ... 341 . 34 

(4) -Mars' annual equation for A (p. 200) ... ... ... - 39-0° 

(5) Take half of (4) with reversed sign, and add to B ... 14370° 



(4) 



+ 19-5 



1(58 2° 

(8) Mars' anomalistic equation for (5) (p. 201 J ... ... + 2 . 4 „ ^ 

(7) Take half of (6), with reversed sign/and add to (5) ... 168 . 2 c 



(8) Anomalistic equation of (7) (p. 201) 

(9) Take (8) with reversed sign, and add to A 



- 1-2 

107-0° (7) 
+ 2-7 (8) 
210-14° 
—2-7 



213*4° ( ( )) 

(10) Annual equation of (9) (p. 200) ... _ _ S8 . Qo ^ 

(11) Add (8). and (10) : + 2-7° -38-0° • _ 35 . go 

(12) Add N and (11) : 341 -34° -35-3° ' n ^ 
T . ••' '•• -v 306-0° (12) 
The true Geocentric Longitude of Mars at the moment in question was 306 Oo 

291. II. To find the latitude of Mars, i.e., his distance above or below the Ecliptic 
for the same moment. ^ r-tupm. 

(13) Mars' true geocentric longitude ... _ 306-0° 
minus Longitude of Mars' node for A.D. 900, (Tab- XVII, p. 2 )0; - 4 -07 

[vide foot-note on p. (106;.] 

(14) Take (10) above for Mars, with sign reversed, and add to (13) : +38-0° ^ 

308-9° (14) 

(15) Sine of (14) according to Tab'le XVJI-F ... ... 22 67 (15) 

' (16) Equation for (9) above, by Table XVII-E ... ... mi (U) 

(17) Multiply (15) by 90, as a constant for Mars, and divide by (16) 

90 x 2267 2040-30 

2011 ~ 2011 = 101 - 

a. foot of^™~ ng ™ fM ^ ° ther ^ ** ^ — - ** apparent ]atitn(les , given 
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Now by Table XVII-F the sine 101 belongs to an angle between 0° and 3 7 5° 
225 is the sine of 375° 

101x375 

/. 101 » — 2 25"- = 108 

.-. The latitude of Mars sought is 1-7° which is South since (14) is above 180°. 
292. To find the longitude and latitude of the moon for the above moment. 
We should first of all find the moon's true longitude which we may calculate either 
from the tithi direct, with the aid of Table XVII-A and XV1I-C (as we did in Sec. 287), 
or from the Nakshatra. We shall follow the latter method, although the former is easier. 

The last New moon before our date (11 Oct. A.D. 961) was that on September 127.4 
(Table X p 73) This was Asvina New moon. The tithi for our date is that corresponding.. 
to the interval between Oct. 11-02 and Sep. 12-74, or between 41-02 and 12-74, .i.e, 28-28 days. 
This, by Eye-Table, is less than the interval for 29 tithis, which is ■ 28-55- days. 

As our Nakshatra must fall on the same day as the Tithi, we must take a Nakshatra 
. in the lunar month of Asvina, whose interval, after correction, shall be near 28-55 days. 

- The Nakshatra correction for A.D. 961 is (by Tab; XI) that for 26;47 days, i.e., 195 
(correction for 26 days) + .-03 (correction for -47 day) = T98, and 2-855+1-98 - 30-53. This is 
1 day more than a lunar month and an interval of 30 53 days from Asvina New moon takes 
usto 1 day from Karctika New moon. The nearest interval to this in Table XI is 1 "0757 days 
under Karttika (col. VII), for which the Nakshatra is No. 14 Chitra. 

The interval for No. 14 Chitra is 1-0757 days from Karttika New moon, 

i.e., 1-08 + 2953 or 30-61 days from Asvina New moon. 
Deduct correction for A.D. 961 .■■■-—1-98 

Actual interval of No. 14 Nakshatra is. 28"63 days from Asvina New moon. 

..Time of mean ending moment of No. 14 Nakshatra was Sep. 12-74 + 28'G3 

= Sep. 41-37 = Oct. 11-37. 

The C 's anomaly for the ending moment of the Nakshatra : 7-09 (Anomaly of First 
New moon in solar year A.D. 961, vide Tab. X, p. 72) +9-86 (addition for C's Anom. at Asvina 
New moon: Table X, head line) + 28-63 (actual interval from Asvina New moon to 'No. 14 
Nakshatra) - 45-60 days, from winch deduct I anom. month, 27-55. Remainder, 18 05 days. 

The Nakshatra eqn. for 18-05 days is + -333 (Table 1X^). Nak. No. 14 Chitra 
ended therefore on Oct. 11 37 + -88 = Oct. 1 170<Or 42ghatikas aftersunr.se (Eye-lable). 
The moment for which we want the moon's true place is earlier than this by -55 day, which 
(by Table XVII-D) corresponds to 7-33 degrees of moon's longitude. (See, however, N.B. 
to Section 287 .) 

At the ending moment of No. 14 Nak. the moon's longitude is 186-7° (Eye-Table) ; 
the true place of moon at the moment now in question (9 ghatikas. after sunrise on 11 Oct. 
A.D. 169) was, therefore, 1867° -7-3° = 179.4°. 
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293. Now to find the Moon's latitude at the moment sought. 
(1) Find the place of Moon's node, i.e., Rahu. 

By Table XVII-B place of Rahu for A.D. 900 is ... 147-65 

By same table Rahu's motion for 61 years, 100*52° 

N.B, — Kemember that Rahu's mean motion for 200 davs I0*fif»° 
odd years and days should be subtracted from the -ka A ao 
mean place for century— vide Sec. 295 (4). £>4 °- a y» 'Oo 

61 yrs. 200*54 days = llM3 — 111-18° 



36-52° (1) 

(2) Moon's true place minus place of her node ... ... 179*4° 

-36-5 



142-9 (2) 

(3) Sine of (2) by Table XVII-F ... ... 2 094 (3) 

(4) Multiply (3) by ^ , as a constant fori the moon : ^| 7 -°^ 164. 

By Table XVII-F, 225 is the sine of 375° 

164 „ 164x3-75 9 „oo 
"^25 = 273 

Inasmuch as (2) is less than 180°, the latitude sought is 2-73° North. 
204. The reader should note — 

(a) that for Venus the procedure is the same as for Mercury 

(b) that for Jupiter and Saturn, the procedure is the same as for Mars ; 

(c) that for Mercury and Venus, the geocentric longitude has for its basis the. Sun's 

mean longitude and not that of the planet ; whereas the geocentric places of 
Mars, Jupiter and Saturn are based on their respective mean longitudes ; 

(d) that we may always subtract a larger number of degrees from a smaller by adding 
360° to the smaller number, as we did for (1) a on p. (106), for (1) A on p. (107) 
and for (2) Bon p. (108); ' ' . 

(e) that the apsis of any planet except the moon does not change materially in posi- 

tion during a century, and that therefore we need not calculate the change of 
apsis for odd years or odd days ; [vide foot note on p. (■] 06)]. 

(/) that after calculating a, b and v, and A, B and N, respectively, the procedure is 
the same for all planets, whether inferior or superior ; 

(g) that the mean longitudes of planets for decimals of a day may be obtained from 
the longitude for odd days by prefixing decimals to the latter. Only we should 
remember that a mean revolution of Mercury is completed in 87 days and a mean 
revolution of Venus in 225 days, [vide Sec. 276] and the increase of Mercury's 
longitude for '89 day is; not 0'422°, but 3-6422°. Similarly, the increase of 
Venus' longitude for -231 day is not -01009°, but -37009° ; 
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(h) that the latitudes of planets are not referred to in Indian usage except in what 
is known as a planetary fight in astrology ; 

{{) that the greatest apparent latitudes of the several planets and their corresponding 
Hindu sines are given at foot of Table XVII-E. 

295. In using Table XVIII, Geocentric {Indian) Longitudes of Sun and Major 
planets at Ujjain Sunrise for every ten days from A. D. 1840 to A. D. 1920, the reader will do 
well to bear in mind the following instructions :— 

(1) Table XVIII is intended to be of use in constructing or verifying the horoscopes 
of persons now living or to be born in the next nine years. 

(2) The elements of a horoscope are the rdsi positions of laghna, Sun, Moon, Mars, . 
Mercury, Jupiter, Venus, Saturn, Rahu and Ketu. 

(3) Of these, the positions of Sun,* Mars, Mercury, Jupiter, Venus and Saturn are 
given in Table XVIII. , 

(4) The laghna may be ascertained with the aid of the rules given in sections 71 
to 76 supra. The position of Rahu for any day of the solar year may be ascertained from 
Table XVII-B. In using this table remember that the signs of Rahu are counted backwards 
and therefore the longitude of Rahu for odd years and days should be deducted from its 
longitude for centuries in order to arrive at its position at any moment. Ketu is always 
180° from Rahu. It does not matter whether for Ketu we add or subtract 180° from Eahu's 
place : the result will always be the same. 

(5) The position of the moon should be determined from her Nakshatra. It would 
have been no use to have given the position of the moon for every ten days of the year in 
Table XVIII, since her position shifts by 13° every day and is liable to considerable perturba- 
tions on account of her anomaly. Numerous examples are given in the text, showing how 
the moon's longitude may be ascertained either from the Tithi direct or from the ending 
momemt of the Nakshatra. [See especially Sections 287 and 292.] 

(6) For planets other than Moon, Rahu and Ketu, Table XVIII gives precise 
information for every ten days, beginning each year with what is called day of the solar year. 
The day of the solar year is the day on which the solar year commences, as shown in 
Table X, not as shown in Table XII (Ephemeris). The English date shown in Table X 
in the 4th column headed " Month and day A.D. is the day of each solar year. For 
example, the day of the solar year A.D. 1911-12 is April 13. 

(7) English dates corresponding to days of the solar year are given most exactly 
in Table XVIII and not merely by approximation. The Tamil dates shown in the head- 
lines of Table XVIII are approximate : the exact Tamil date corresponding to any English 
date can be easily ascertained from Table XII. 

* To the mean longitude of the Sun given in the second hoad-line of Table XVIII should be added the equation 
given in the third head-line, and the .correction for ©'s long, given under each particular year. See example in 
Sec. 286. 
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(8) For dates between every 10th day which is shown in Table XVIII, take propor- 
tional parts. 

Thus, position of Mercury on 23 May 1910 is 44'1 
Do. do. do. 2 June 1910 is 36-6° 

Difference for 10 days = 7*5° 
.\ Difference for 6 days = x 7-5 = 4-55° 
■/. Position of Mercury at Ujjain sunrise on 29 May 1910 is 44-l%-4-5° = 89-6 :> . 

>V.J?.— Except in A D. 1905, A.D. 1909 and A.D. 1913, the actual places of Mercury from A.D. 18S6 to A.D 1919 
are- practically identical with those for A.D. 1840 to 1873. In other words, Mercury's actual places follow in general 
a cycle of 46 years. Compare Sec. 228 regarding the moon's cycle of 46 years. " 1 " 

(9) The interval between the 360th day bf each solar year and the day of next 
solar year is either 5 or 6 days according as the former Indian solar year is one of 365 or 
366 days. To ascertain this point, refer to Table X: if the fraction of day at which a year 
commences increases beyond unity in the next year, the year with the former fraction is 
one of 366 days ; where there is no increase of fraction, the length of the year in integral 
days is 365. 

Thus, fraction of day for commencement of A.D. 1909-10 is '9492 
Do. do. do. 1910-11 is -2080 

Do. do. do. 1911-12 is -4667 

We infer that A.D. 1909-10 (Indian Solar Year) is a year of 366 days and that A.D. 1910-1 1 
and A.D. 1913-12 are years of 305 days each. Of course an Indian Solar Year with 366 days 
will not, except by chance, correspond with an English leap year. 

The difference in the longitude of any planet between the 360th day of one solar year 
and day of the next solar year should be divided by 5 or 6 (according as the year is one of 
365 or 366 days) in order to get the difference of longitude for one day during that interval, 
and the difference for one day should be multiplied by as many days as we want. 

(10) Two English dates are marked in Table XVIII (just as in Table VIII, vide Sec. 
215), when there is a possibility of a ye.tr with Feb. 29 alternating with a year in which 
February has only 28 days. Thus under 330th day on p. 225, " March 0, 7 " is entered, which 
means that if before reaching either of these dates wc have passed " February 29 March 6 
is the eauivalent of the 330th day of the Solar Year, otherwise March 7 is the 330th day. 

(11) The positions marked in Table XVIII are all for Ujjain sunrise and any given 
moment for which we wish to verify or construct a horoscope should first be reduced to 
Ujjain time by adding or deducting the total correction for the place, day of the solar year 
and latitude shown in Table XIII or Table XIII-A. Of course the reader will remember 
that corrections shown in Table XIII are intended to enable him to obtain local time 
from Ujjain time, and that tc obtain Ujjain time /row local time) the signs of the corrections 
must be reversed. 

(12) It is assumed that the reader knows the ordinary facts about the apparent 
motions of planets> i.e., they are occasionally stationary or nearly so. and often in 
retrogression; that any planet is in- conjunction with another whose longitude is the same ; 
and in opposition when the distance between the longitudes or the two planets is 180°. 

(13) The houses or signs in which the planets are situated according to Table XVII 
show only occupation (in the language of astrology). Ownership or lordship of houses by 
planets is purely an astrological convention and has nothing to do with astronomy. 
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(14) The entries at foot of Table XVIII show the limits or ending points of signs or 
rasis and nakshatras, while the Eye-Table gives the longitude at commencement of each R&si 
or Nakshatra. Both sets of entries will be found very useful, and examples of their use are 
given throughout this work : see for example Sections 49? 186, 266, 287 ; foot-note to 
p. (45) of the text, etc. 

(15) In order to keep the present work within its proper limits, it has been considered 
essential that the information furnished by it shall be such as will be directly useful for 
chronological investigation. That it may serve indirectly the purposes of Indian astrology is 
from the nature of the case, inevitable, but judicial astrology, or the interpretation of planetary 
phenomena for astrological purposes, is entirely beyond the author's scope : and it has been 
finally decided not to include in this book any criticism of judicial astrology. 

Construction of Indian Horoscopes. Navamsas 

296. Indian usage has, for a long time past, adopted a well-known method of exhi- 
biting the places of planets at particular moments. This is the familiar horoscope, which, 
relieved of its astrological excrescence, has a scientific value as a chronological record; since 
a genuine horoscope may, by the exercise of a little ingenuity, be always referred to its date, 
however remote that date may be, and even though there may not be a single figure indicative 
of an era or a year. It is for this chronological reason that horoscopes are introduced into 
this work. 

Having ascertained the longitudes of planets and the lagna, which is merely a device 
for indicating the time of day without the use of figures (see Sections 71 to 76), we may exhibit 
them in the form of a horoscope, as shown on the ne;xt page. This is a horoscope for the 
moment already examined, viz., sunrise on 18 April 191 1, being day of the Indian Solar Year 
A.D. 1911-12, Kaliyuga 5012. 

297. It might seem at first sight that the first of these tables, which distributes the 
planets among 12 signs of 30 degrees each, cannot serve the purposes of an accurate chrono- 
logical record. It is a fact, however, that no other horoscope within perhaps 5000 years will 
be exactly like this one: and given such a horoscope as this, one may, without further 
indications, though after some trouble, discover the year; and once the year is discovered, the 
month, day and hour can be identified in a few minutes. 

298. In practice, it is usual for the astrologer or chronologer to frame a more 
detailed record, and as Indian tradition demands that figures should, as far as practi- 
cable, be dispensed with in chronological records, the details of degrees in a horoscope are given 
by means of a Navftmsa scheme such as that shown on the next page. In the Nav&msa 
scheme, each sign of 30° is sub-divided into 9 Nav&msas, whence their name, and 12 such 
Nav&msas constitute a full horoscope. Table XXI compares the.R&sis and NavAmsas, and 
shows ^ ow, given a Rftsi and the corresponding Nav&msa, the exact position of a 
planet Ccc : cated within three degrees. For instance, if we know that Sukra is in Ri&i 
Yrishabha (II) and Nav&msa Makara (X) we can, from the Nav&msa Table XXI, find that 
Sukra must be between 30° and 33*3°; this is a fairly close approximation to the exact 
longitude. 

Other divisions of the R&sis into dvddasdmsas (12 divisions of 2 J degrees each\ 
trims&msas (30 divisions of a degree each) and shashthiamsas (60 divisions of half a degree 
each), will be self-evident. 
15 
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XII 
Mina 

OR 

Pisces. 


I 

Mesha or Aries 

Lagna 
j Sun or Ravi 
I Mercury or Budha 

Saturn or Sani 
\ Rahu. 


II 

Yrishabha 

OR 

Taurus 

Venus or 
Sukra. 


Ill 
Mithuna 

OR 

Gemini* 


XI 
Kumbha 

OR 

Aquarius. 






IY 
Kataka 

OR 

Cancer. 


X 

Makara 

OR 

Capricoinus 

Mars or Kuja. 


! RAS1. 


Y 
Simha 

OR 

Leo. 


IX 
Dhanus 

OR 

Sagittarius. 


YIII 
Vrischika 

OR 

Scorpio. 


YII 
Tula 

OR 

Libra 

Jupiter or Guru 
Ketu. 


YI 
Kanya 

OR 

Yirgo 

Moon or 
Chandra. 




XII 


I 


ii 


Ill 


Mina 

Guru. 


Mesha 

Lagna 
Ravi. 


Vrishabha. 


Mithuna. 


XI 

Kumbha. 






IY 

Kataka 

Chandra. 


X 

Makara 

Sukra. 


I NAVAMSA. 

| 

1 

i 

i _^ _ ; ^ _ _ _ 


Y 

Simha 

Budha 
Sani. 


IX 


YIII 


YII 


YI 


Dhanus 


Vrischika. 

i 


Tula 

Rahu. 


Kanya 

Kuja. 



TABLES. 



CORRIGENDA. 

Text, p. (15), See. 32, last line, far Thibout, read Thibaut. 
„ p. (28)— (31) and elsewhere, far laghna. read lagna. 

„ p. (43), Sec. 112 (I), for " addendum, p. (114)", read 44 addenda, p. 4 of * contents' . ,? 

„ p. (43), Sec. 112 (5), Kollam Era. >^MD. year minm 825 wad •* A.D. year ntinw 324 r and 
increase all the Kollam yeHrs shown against century years A D. by 1. Thus K. year 76 
began in A.D. 900, K. year 1076 began in A.D. 1900, and so on. 

v P* ( 8 0), Sec. 212, for the citation 228, read 223* 



TABLE IX, p. 22, 


line 2, from 


top 


for 3 777, read 13-777. 






»1 


X, p. 30 


A.D. 


126 


C 's An. 


for 


17-176 


read 


17- 186. 




p. 34 


A.D. 


210 


5? 


i» 


3-543 




3-643. 


?» 


p. 36 


A.D. 


249 


11 




10-213 


J» 


19-213. 




p. 38 


A.D. 


281 


•1 


?» 


3-623 


?t 


2-620. 


» 




A.D. 


310 


11 




1159 


ii 


21-159. 




p. 46 


A.D. 


454 


«» 


••> 


14381 


" » 


15-381. 


»> 


p. 52 


A.D. 


565 


51 


ii 


27-727 


?» 


0172. 


3? 




A.D. 


566 


11 


I* 


23-894 


?l 


23-884. 


51 




A.D. 


568 


1) 


.»? ■ 


18-166 


i> 


18-176. 


M 


p. 56 


A.D. 


628 


11 


i) 


23-985 


»l 


23-995. 


!> 




A.D. 


649 




« 


14-234 


*l 


14-224. 


»1 


»» 


A.D. 


652 


*» 




4-694 


11 


4-674. 


» 


p. 60 


A.D. 


729 






12- 159 




12- 139. 


•f 


p. 62 


A.D. 


773 


» 


I? 


12-489 


*l 


12*469. 


>? 


p. 72 


A.D. 


961 


»> 




7-101 




7-091. 


v 1 


p. 76 


A.D. 


544 


♦1 


11 


10-277 


« 


10-287. 


» 


p. 77 


A.D. 


731 


»» 


t> 


6-674 


ii 


6-684. 




p. 78 


A.D. 


854 




*? 


8-170 


»» 


8-710. 


?» 


5» 


A.D. 


927 


» 


» 


1-985 


J) 


1-977. 



XI, p. 132, imder Y Bhadrapada against Yoga No. 5, for 13*9813, read 13*9883. 
„ XI-A, p. 134, under V Bhadrapada against Yoga No* bj$r 13,58,63 read 13,59,18. 
„ p. 135, under VI Asvina against Yoga No. 16,/t>/ 20,13,28, read 20,14,4. 

„ XII, To all the Kollam (Malayalam) years entered in col 1 of Table XII add 1 ; thus, the 
Kollam year which began on 17 August 1911 is not K. 1086 as shown in Table XII, 
but K, 1087. 

XVII, p. 200, against Odd Year 34, for 27-37, read 27-77. 

\,35 „ 219-81 „ 2JT9-18. \ 
p. 201, against Mar's Eqn. 110, for 352-2, read 252-2. 
„ p. 203, line 4 from bottom, 439-0, read 339*0, 

„ „ „ „ line 6 from bottom, 032-6, 332-6. 
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TABLE I. 



Names of years 
in Jupiter's 
Cycle. 

(S.India.) 
i Prabhava 
2Vibhava 
3Sukla 

4 Pramodhuta .., 
SPrajapati 



Corresponding A.D. years— (Centuries A.D. in heavy type). 

(A'.i?. — The Indian year begins in Maroh or April of the A.D. year.) 

9 67 10 27 10 87 11 47 12 07 12 67 13 27 13 87 14 47 15 07 15 67 16 27 16 87 17 47 18 07 18 67 

68 28 88 48 08 68 28 88 48 08 68 28 88 48 08 68 

69 29 89 49 09 69 29 89 49 09 69 29 89 49 09 69 

70 30 90 50 10 70 30 90 50 10 70 30 90 50 10 70 

71 31 91 51 11 71 31 91 51 11 71 31 91 51 11 71 



8Angirasa ... 72 

TSrimukha ... 73 

8 Bhava ... 74 

9Yuva ... 75 

lODhatri ... 76 

illsvara ... 77 

12Bahudhanya ... 78 

ISPramathi ... 79 

ltfVikrama ... 80 

lSVrisha ... 81 

lBChitrabhanu.... 82 

ITSubhanu ... 83 

18 Tarana ..• 84 

19 Parthiva ... 85 
20Vyaya ... 86 

21 Sarvaiit ... 87 

22Sarvadhari ... 88 

23Virodhi ... 89 

24 Vikrita ... 90 

25Khara ... 91 

26 Nandana ... 92 

27 Vijaya ... 93 

28 Jaya ... 94 

29 Maninatha ... 95 

30 Durmukha ... 96 

81 Hemalamba ... 97 

32Vilamba ... 98 

33 Vikari ... 99 

34 Sarvari ... 10 00 
35Plava * ... 01 

36 Subhakrit ... 02 

87'Sobhana ... 03 
(Sobhakrit) 

38 Krodhi ... 04 

39 Visvavasu ... 05 

40 Parabhava ... 06 

41 Plavanga ... 07 

42 Kilaka ... 08 

43 Saumya ... 09 

44 Sadharana ... 10 

45 Virodhakrit ... 11 

46 Paridhavi ... 12 

47 Pramadicha ... 13 

48 Ananda ... 14 

49 Rakshasa ... 15 

50 Anala(Nala).,. 16 

51 Pingala ... 17 

52 Kfilayukta ... 18 

53 Siddharthi ... 19 

54 Raudra ... 20 

55 Durmati ... 21 

56Dundubhi ... 22 

57 Rudhirodgari.., 23 

58 Raktaksha ... 24 

59 Krodhana ... 25 

60 Kshay a ( Akshaya) 2 6 



32 
33 
34 
35 
36 



92 
93 
94 
95 
96 



37 97 

38 98 

39 99 

40 11 00 

41 01 



42 
43 
44 
45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 

64 
65 
66 

67 

68 
69 
70 
71 

72 
73 
74 
75 
76 

77 
78 
79 
80 
81 

82 
83 
84 
85 
86 



02 
03 
04 
05 
06 

07 
08 
09 
10 
11 

12 
13 
14 

15 
16 

17 

18 
19 
20 
21 

22 
23 

24 
25 
26 

27 
28. 
29 
30 
31 

32 
33 
34 
35 
36 



52 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 
71 

72 
73 
74 
75 
76 

77 
78 
79 
80 
81 

82 
83 

84 
85 
86 

87 
88 
89 
90 
91 

92 
93 
94 
95 
96 



37 97 

38 98 

39 99 

40 12 00 

41 01 



12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

32 
33 
34 
35 
36 



72 
73 
74 
75 
76 

77 
78 
79 
80 
81 

82 
83 
84 
85 
66 

87 
88 
89 
90 
91 

92 

93 
94 
95 
96 



32 
33 
34 
35 
36 



92 
93 
94 
95 
96 



37 97 

38 98 

39 99 

40 14 00 

41 01 



42 
43 
44 
45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 
56 



02 
03 
04 
05 
06 

07 
08 
09 
10 
11 

12 
13 
14 
15 
16 



52 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 
71 

72 
73 
74 
75 
76 



12 
13 
14 
15 
16 

17- 
18 
19 
20 
21 

22 
23 
24 

25 
26 

27 
28 
29 
30 
31 

32 
33 
34 
35 
36 



72 
73 
74 
75 
76 

77 
78 
79 
80 
81 

82 
83 
84 
85 



87 
88 
89 
90 
91 

92 
93 
94 
95 
96 



32 
33 
34 
35 
36 



92 
93 
94 
95 
96 



37 97 

38 98 

39 99 

40 17 00 

41 01 



42 
43 
44 
45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 
56 



02 
03 
04 
05 
06 

07 
08 
09 
10 
11 

12 
13 
14 
15 
16 



52 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 
71 

72 
73 
74 
75 
76 



12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 

23 
24 
25 
26 

27 
28 
29 
30 
&1 

32 
33 
84 
35 
36 



72 
73 
74 
75 
76 

77 

78 
79 
80'~ 
81 

82 
83 
84 
85 
86 

87 
88 
89 
90 
91 

92 
93 
94 
95 
96 



42 
43 
44 
45 
46 



02 
03 
04 
05 
06 



37 


97 


57 


17 


77 


37 


97 


57 


17 


77 


37 


97 


38 


98 


58 


18 


78 


38 


98 


58 


18 


78 


38 


98 


39 


99 


59 


19 


79 


39 


99 


59 


19 


79 


39 


99 


40 13 00 


60 


20 


80 


40 16 00 


60 


20 


80 


40 19 00 


41 


01 


61 


21 


81 


41 


01 


61 


21 


81 


41 


01 


42 


02 


62 


22 


82 


42 


02 


62 


22 


82 


42 


02 


43 


03 


63 


23 


83 


43 


03 


63 


23 


83 


43 


03 


44 


04 


64 


24 


84 


44 


04 


64 


24 


84 # 


44 


04 


45 


05 


65 


25 


85 


45 


05 


65 


25 


85 


45 


05 


46 


06 


66 


26 


86 


46 


06 


66 


26 


86 


46 


06 


47 


07 


67 


27 


87 


47 


07 


67 


27 


87 


• 

47 


07 


48 


08 


68 


28 


88 


48 


08 


68 


28 


88 


48 


08 


49 


09 


69 


29 


89 


49 


09 


69 


29 


89 


49 


09 


50 


10 


70 


30 


90 


50 


10 


70 


30 


90 


50 


10 


51 


11 


71 


31 


91 


51 


11 


71 


31 


91 


51 


11 


52 


12 


72 


32 


92 


52 


12 


72 


32 


92 


52 


12 


53 


13 


73 


33 


93 


53 


13 


73 


33 


93 


53 


13 


54 


14 


74 


34 


94 


. 54 


14 


74 


34 


94 


54 


14 


55 


15 


75 


35 


95 


55 


15 


75 


35 


95 


55 


15 


56 


16 


76 


36 


96 


56 


16 


76 


36 


96 


56 


16 


57 


17 


77 


37 


97 


57 


17 


77 


37 


97 


57 


17 


58 


18 


78 


38 


98 


58 


18 


78 


38 


98 


58 


18 


59, 


19 


79 


39 


99 


59 


19 


79 


39 


99 


59 


19 


60 


20 


80 


40 15 00 


60 


20 


80 


40 18 00 


60 


20 


61 


21 


81 


41 


01 


61 


21 


81 


41 


01 


61 


21 


62 


22 


82 


42 


02 


62 


22 


82 


42 


02 


62 


22 


63 


23 


83 


43 


03 


63 


23 


83 


43 


03 


63 


23 


64 


24 


84 


44 


04 


64 


24 


84 


44 


04 


64 


24 


65 


25 


85 


45 


05 


65 


25 


85 


45 


05 


65 


25 


66 


26 


86 


46 


06 


66 


26 


86 


46 


06 


66 


26 
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TABLE II 

Surya Siddhanta. 



,d 



° s • 

«h ~ ft 8 ^ 
43 tn o o 

a S ° .s © 



JO 



o o . 

_ ft«w a 
o 1=1 © 8 

S a s g 

S d he 3 



• 2 .2 

CO -+3 . 

^ ^ ^ 



Arya Siddhanta. 



oil 
6 Q 
55 



Mesha 


Vaisakha 


Chittirai 


3093528 


... 


... 


••• 


1 


27-5546 


30-92500000 


... 


(Mai. Medam) 




















Vrishabha 


Jyeshta 


Vaikasi 


31-42028 


30-93528 


29-53059 


1-976 


2 


55- 1092 


31-40111111 


30-925000 


(Mai. Edavam) 
















31*60722222 


62-3261111 


Mithuna 


Ashada 


Ani 


31-64472 


62-35555 


6906117 


3-952 


3 


82-6638 


Karkata 


Sravana 


Adi 


31-47528 


9400028 


88-59176 


5-928 


4 


110-2184 


31-46777777 


93-9333333 


Simha 


Bhadrapada Avani 


31-01861 


125-47555 


118-12235 


7-904 


5 


137-7730 


31 03472222 


125-4011111 


Kanya 


Asvina 


Purattasi 


30-44138 


156*49417 


147-65293 


9-880 


6 


165-3276 


3045666666 


156-4358333 


Tula 


Kartika 


Aippasi 


29-89333 


186*93555 


177 18353 


11-856 


7 


192-8322 


29-90333333 


186-8925000 


Vrischika 


Margasira 


Kartikai 


29-49027 


216-82888 


206-71411 


13-832 


8 


220*4368 


29-50861111 


216-7958333 


Dhanus 


Pausha 


Margali 


29-31777 


246-3.1916 


236-24470 


15-808 


9 


247-9914 


29-35055555 


246-3044444 


Makara 


Magha 


Tai 


29-44805 


275-63694 


265-77529 


17-784 


10 275-5460 


29-45666666 


275-6550000 


Kumbha 


Phalguna 


Masi 


29*82027 


30508499 


295-30588 


19-760 


11 


303 1006 


29-^0833333 


305-1116666 


Mina 


Chaitra 


Panguni 


30-35348 


334-90527 


324-83647 


21-736 


12 3306552 


30*33876157 


334-9200000 










365-25875 


354-36705 


23-712 


13 358-2098 




365-2586805 












383-89764 


25-688 












Limits of Adhika months. 








Limits of Kshaya 


months. 




Before. 




Before. 




After. 


Before. 






After. 


Before. 


Vaisakha 


1-40469 


Bhadrapada 


8-84122 










Margasira 10-07446 


10-11475 


Jyeshta 


3-29438 


Asvina 


975201 


Phalguna 


9-77912 


10-06880 


Pausha 


9-86164 


1007447 


Ashada 


5-40851 


Kartika 


10-11475 


Chaitra 


10-06880 


10-89170 


Magha 


9-77910 


9-86164 


Sravaua 


7-35320 





















Tithis. 



d « 

.23 



ai 



o 

o .2 
*-3,d 



SB 



d 02 

■I 2 
O 



U3 

CD .= 

efl EH 



days. 








days. 






days. 








098435 


1 


Sukla 


Pratipada 


10-82788 


11 


Sukla Ekadasi 


20-6*7141 


6 


Krishna Shashti 


1-96870 


2 


Do. 


Dvitiya 


11-81223 


12 


Do. Dvadasi 


21-65576 


7 


Do. 


Saptami 


2-95306 


3 


Do. 


Tritiya 


12-79659 


13 


Do. Trayodasi 


22-64012 


8 


Do. 


Ashtami 


3-93741 


4 


Do. 


Chathurthi 


13-78094 


14 


Do. Chaturdasi 


23-62447 


» 9 


Do. 


Navami . 


4-92176 


5 


Do. 


Panchami 


14-76529 


15 


Paurnami 


24-60882 


10 


Do. 


Dasami 


5*90612 


6 


Do. 


Shashti 


15-74965 


1 


Krishna Pratama 


25-59318 


11 


Do, 


Ekadasi 


6-89047 


7 


Do. 


Saptami 


16-73400 


2 


Do. Dvitiya 


2657753 


12 


Do. 


Dvadasi 


7-87482 


8 


Do. 


Ashtami 


17-71835 


3 


Do. Tritiya 


27-56188 


13 


Do. 


Trayodasi 


8-85918 


9 


Do. 


Navami 


18-70270 


4 


Do. Chathurthi 


28-54623 


14 


Do. 


Chaturdasi 


9*84353 


10 


Do. 


Das ami 


19-68706 


5 


Do. Panchami 


2953059 


15 


Amavasya 



3 



TABLE III. 



Nakshatras. 



S3 O u. 
53 * rt 

■SSI 

2 



1 Asvini 

2 Bharani 

3 Krittika 

(Tarn. Kiruttigai) 

4 Rohini 

5 Mrigasira 

(Tarn. Mirugasirarri) 
8 Ardhra 

(Tarn. Arudra or Tiru- 
vadirai) 

7 Punarvasu 

8 Pushy a 
(Tarn. Pusam) 

9 AslesLa 
(Tarn. Ayilyam) 

10 Magna 

(Tarn. Magham) 
H Purva Phalguni 

(Tarn. Puram) 

12 Uttara Phalguni 
(Tarn. Uttiram) 

13 Hasta 

(Tarn. Hastam) 

14 Chittra 
(Tarn. Chittirai) 

15 Svati 

16 Visakha 
(Tarn. Visakam) 

17 Anuradha 
(Tarn. Anusham) 

18 Jyeshta 
(Tarn. Kettai) 

19 Mula 

(Tarn. Mulam) 

20 Purva Ashada 

% (Tarn. Puradam) 

21 Uttara Ashada 
(Tam.Uttiradam) 



Collective 
duration of 
Nakshatras 
(equal space). 


Deities pre- 
siding over 
Nakshatras. 


days. 




1-01191 
2*02383 
3-03574 


Asvin 
Yama 
Agni 


4-04765 
505957 


Prajapati 
Soma 


607148 


Rudra 



7-08340 
809531 

9 10722 

1011914 

11- 13105 

12- 14297 

13- 15488 

14- 16679 

15- 17871 
16' 19062 

17*20273 

18- 21445 

19- 22636 

20- 23828 

21- 25019 



22 



22 Sravana 
(Tam. Tlruvonam) 

23 Sravishta or Danish ta- 
(Tam. Avittam) 

24 Satabhisaj or Sataraka ^4- 
(Tam. Sadayam) 

25 Purva Bhadrapada 
(Tam. Purattadi) 

26 Uttara Bhadrapada 
(Tam. Uttirattadi) 

27 Revati 



23 



25- 
26 
27 



26210 
27402 
28593 
29785 
30976 
32167 



Aditi 

Brihaspati 

Sarpah 

Pitarah 

Bhaga 

Aryaman 

Savitri 

Tvashtri 

Vayu 
Indragni 

Mitra 

Indra 

Nirriti 

Apah 

Visvadeva 
Brahma 

Vishnu 
Vasava 
Varuna 



"5? W 



2 So a k « 

J 5 & lj| 

■{3 XJ M -H 

CB flfl «0 * S 



days. 

1-01191 

1- 51787 

2- 52978 

4- 04765 

5- 05956 

5-56552 



7- 08339 
809531 

8- 60126 

9- 61318 
10-62510 

12- 14297 

13- 15488 

14- 16679 

14-67275 

16- 19062 

17- 20253 

17- 70849 

18- 72040 

19- 73232 

21- 25019 

22- 26210 

23- 27401 
23-77997 



AjaEkapad 24-79188 
AJii Budhnya 26-30975 
Pushan 27-32167 



18- 5 

19- 5 

21-0 

21- 3217 
(Abhijit) 

22- 3217 

23- 3217 
23-8217 

'24-8217 

26- 3217 

27- 3217 



8 3 a 

S g>.8 6 

.3518 

c» O 



days. 




days. 


10 


1 




l'& 


2 




2-5 


3 


•J.9ft1 n ft 




4 


dfc o 1 4yu 


4-0 


5 


Vt DODO 


50 








6 




5-5 


7 


765608 




8 


8-74980 




9 


y o-toDo 


7 U , 


io 




80 








11 


1203098 


8-5 


12 


13-12470 




13 


14- 21843 


9-5 


14 


1531216 




15 


16*40588 


10-5 








16 


17*49961 


120 


17 


18-59333 




18 


19*68706 


13- 


19 


2078078 




20 


21-87451 


140 








21 


22-96823 


14-5 


22 


2406196 


16-0 


23 


25-15569 




24 


26*24941 


170 


25 


27*34314 


17-5 


26 


2843686 




27 


29*53059 



<d be 
So 



1 Vishkamba. 

2 Priti 

3 Ayushmat «. 
$ Saubhagya. 

5 Sobhana .. 

6 Atiganda .. 

7 Sukarman 

8 Dhriti 

9 Sula 

10 Ganda 

11 Vriddhi 

12 Dhruva 

13 Vyaghata 

14 Harshana .. 

15 Vajra 

16 Siddhi 

17 Vyatipata .. 

18 Variyas 

19 Parigha 

20 Siva 

21 " Siddha 

22 Sadhya 

23 Sub ha 

24 Sukla 

25 Brahman .. 

26 Indra 

27 Vaidhriti 



Org 



days. 

0- 94149 

1- 88298 

2- 82447 

3- 76596 

4- 70745 

5- 64894 

6- 59043 

7- 53192 

8- 47341 

9- 41489 

10- 35638 

11- 29787 

12- 23936 

13- 18085 

14- 12234 

1506383 
1600532 

16- 94681 

17- 88830 

18- 82979 

19- 77128 

20- 71277 

21- 65426 

22- 59575 

23- 53724 

24- 47873 

25- 42022 



Karanas. 

Kimstughna ... 1, 

Bava ... 2, 9, 1£, 23, 30, 37, 44, 51, 

Balava ... 3, 10, 17, 24, 31, 38, 45, 52, 

Kaulava ... 4, 11, 18, 25, 32, 39, 4b, 53, 
Taitila ... 5, 12, 19, 26, 33, 40, 47, 54,- 

Gara ... 6, 13, 20, 27, 34, 41, 48, 55, 

Baniia ... 7, 14 , 21, 28, 35, 42, 49, 56, 
V?shtU ... 8, 15, 22, 29, 36, 43, 50, 57, 
(or Bhadra.) 



58=Sakuni. 

59=Naga. 

60=Chatushpada. 



TABLE IY. 



Perpetual Almanac for European Calendar. 
Centuries. 



B.C. 



A.D. 
Old Style 

A.D. 
Mew Style 



}: 



1 


2 


3 


4 


5 


6 


7 on Week-day begin- 


3001 


3101 


3201 








ning from Sun- 


2301 


2401 


2501 


2601 


2701 


2801 


2901 day which is 1 . 


1601 4 


1701 


1801 


1901 


2001 


2101 


2201 


901 


1001 


1101 


1201 


1301 


1401 


1501 


201 


301 


401 


501 


601 


701 


801 












1 


101 


500 


400 


300 


200 


100 







1200 


1100 


1000 


900 


800 


700 


600 






1700 


1600 


1500 


1400 


1300 


1600 


1900 




1800 




1700 




2000 


2300 




2200 




2100 





Odd Years. 



1 


2 


3 


4 


5 


6 


7 or O 


1 


2 


3 




4 


5 


6 


7 




8 


9* 


10 


11 




12 


13 


14 


15 


••• 


16 


17 


18 


19 




20 


21 


22 


'23 




24 


25 


26 


27 




.28 


29 


30 


31 




32 


33 


34 


35 




36 


37 


38 


39 




40 


41 


42 


43 




44 


45 


46 


47 




48 


49 


50 


51 


•♦ » 


52 


53 


54 


55 


• • • 


56 


57 


58 


59 




60 


61 


62 


63 




64 


65 


66 


67 




68 


69 


70 


71 




72 


73 


74 


75 




76 


77 


78 


79 




80 


81 


82 


83 




84 


85 


86 


87 




88 


89 


90 


91 


•■• 


92 


93 


94 


95 




96 


97 


98 


99 









day which is 1. 



Months. 



1 2 3 4 5 6 7 or O Week-day begin- 
Ordinary y*ars. Aug. Feb. Jun. Sep. Ap. Jan. t May. ning from Sun- 
Mar. Dec. Jul. Oct. day which is 1. 
Nov. 

Leap years ... Feb. ... ... ... Jan. 



s 



Multip. Table for 1/16808. 
Mean time corresponding 
to Nakshatra-space. 

1 0-92520 -34 31457 -67 -61988 

2 1-85040 -35 -32382 -68 -62913 ; 

3 2-77560 -36 '33307 '69 -63839 ; 

4 3-70080 -37 -34232 -70 -64764 j 

5 4-62599 '38 '35157 '71 -65689 

6 5-55119 -39 -36083 72 -66614 

7 6-47639 '40 -37008 73 -67r>39 

8 7 40159 -41 "37933 "74 '68465 ; 

9 8-32679 42 '38858 '75 '69390 ; 

10 9-27199 '43 -39783 -76 -70315 ; 

i 

11 10-17719 ' 44 -40709 '77 '71240 j 

12 11-10239 '45 '41634 -78 '72165 

13 12 02759 '46 -42559 '79 '73091 

14 12-95279 ' 47 -43484 - 80 '74016 

15 13-87799 -48 -44409 '81 -74941; 



16 
17 
18 
19 

20 

21 
22 
23 
24 
25 



14- 80318 

15- 72838 

16- 65358 

17- 57878 

18- 50398 

19- 42&18 

20- 35438 

21- 27958 

22- 20478 

23- 12998 



26 24-05518 

27 24-98037 

28 25-90557 

29 26-83077 



•49 
50 
51 
52 
53 

•54 
55 
56 
57 
58 

59 
60 
61 
62 



•45335 
•46260 
-47185 
•48110 
•49035 

•49961 
•50886 
•51811 
•52736 
•53661 



•82 '75866 ! 

•83 -76791 i 

•84 -77717 

•85 -78642 ! 

•86 -79567 

•87 -80492 
•88 -81417 
• 89 -82343 
•90 -83268 
•91 -84193 



•54587 -92 -85118 

•55512 -93 '86043 

•5G437 '94 -86969 

•57362 -95 -87894 



•30 -27756 - 63 '58287 96 -88819 

•31 -28681 .-64 -59213 -97 -89744 

•32 '29606 -65 '60138 -98 '90669 

•33 -30531 -66 ' 61063 - 99 '91595 



TABLE Y. 

Multip. Table for 1/1- 1616. 
Mean time corresponding 
to Yoga-space. 

1 0- 86081 -34 -29267 -67 '57674 

2 T 72162 - 35 - 30128 - 68 - 58535 

3 2-58243 36 '30989 - 69 '59396 

4 3-44324 -37 '31850 70 -60257 

5 4-30405 -38 '32711 '71 '61117 



6 5-16486 -39 '33572 

7 6-02567 '40 '34432 

8 6-88648 -41 -35293, 
g 7-74729 -42 -36154 

10 8-60810 - 43 '37015 

11 9-46891 -44 '37876 

12 10-32972 -45 '38736 

13 1119053 - 46 '39597 

14 12-05134 - 47 - 40458 

15 12-91215 -48 '-41319 



16 13-77295 

17 14-63376 

18 15-49457 

19 16-35538 

20 17-21619 

21 1807700 

22 18-93781 

23 19-79862 

24 20-65943 

25 21-52024 

26 22-38105 

27 23-24186 

28 24-10267 

29 24-96348 

•30 -25823 

•31 -26685 

•32 -27546 

•33 '28407 



• 49 -42180 

• 50 -43040 

• 51 -43901 
•52 -44762 
•53 '45623 

.54 -46484 
•55 '47344 
•56 "48205 
.57 \49066 
•58 -49927 



•72 -61978 
•73 -62839 
'74 -63700 
•75 - 64561 
•76 -65421 

•77 -66282 
•78 -67143 
•79 -68004 
•80 - 68866 
•81 -69725 

•82 -70586 
•83 -71448 
•84 -72309 
•85 -73169 
•86 - 74030 

•87 -74890 

•88 - 75751 

•89 - 76612 

•90 77474 

•91 -78345 



•59 50788 -92 -79193 

•60 '51649 -93 -80055 

•61 -52509 -94 - 80916 

•62 -53370 -95 -81777 

• 63 - 54231 -96 - 82038 

•64 '55092 -97 -83498 

•65 -55953 -98 -84359 

•66 '56830 -99 -85220 



Sun's Longitude for 
Nakshatras and Yogas. 



•01 -0008085 -34 '0274885 

•02 '0016170 '35 -0282970 

•03 - 0024254 - 36 -0291054 

04 -0032339 -37 -0299139 

•05 -0040424 38 - 0307224 



•67 -0541684 

•68 - 0549769 

•69 -0557854 

•70 -0565939 

•71 -0574024 



•O6'0048509 

•07 -0056594 

•08 '0064679 

•09 -0072764 

• 10 -0080848 



•39 -0315309 

• 40 -0323394 

•41 -0331478 

•42 -0339563 

•43 -0347648 



72 
73 
74 
75 
76 



•0582108 
•0590193 
•0598278 
•0606363 
•0614448 



•11 -0088933 *44 '0355733 -77 "0^33 
•12 -0097018 -45 - 0363818 - 78 '064061 J 
13 -0105103 -46 '0371903 -79 '0b38702 
•14 -0113188 /47 '0379987 -80 '0646787 
•15 -0121273 '48 -0388072 - 81 -0654b72 



•16 -0129357 

•17 -0137442 

•18 -0145527 

•19 -0153612 

•20 -0161697 

•21 -0169782 
•22 - 0177867 
•23 -0185951 
•24 -0194036 
•25 -0202121 



•49 -0396157 -82 '0662957 

•50 -0404242 -83 -0671042 

•51 -0412327 -84 -0679127 

•52 -0420412 -85 '0687211 

.53 -0428496 -86 -0695296 

.54 -0436581 -87 -0703381 

•55 -0444666 -88 -0714066 

•56 -0452751 -89 -0719551 

•57 -0460836 -90 -0727636 

•58 -0468921 -91 -0735720 



•26 -0210206 -59 '0477005 

-27 -0218291 -60 -0485090 

•28 -0226376 *61 -0493175 

•29 '0234460 -62 -0501260 

•30 -0242545 -63 -0509345 

•31 -0250630 -64 -0517429 

• 32 -0258715 -65 -0525515 

•33 -0266800 -66 '0533599 



•92 -0743805 
•93 -0751890 
.94 -0759975 
•95 -0768060 

•96 -0776U5. 

•97 -0784229 

•98 -0792314 

.99 -0800399 



Multiplication Tables for Jupiter's Samvatsatfas. 



2 S ! 



1- 0117 

2- 0234 

3- 0351 

4- 0468 

5- 0585 

6- 0702 

7- 0819 

8- 0936 
9'1053 

10- 1170 

11- 1287 

12- 1404 

13- 1521 

14- 1638 

15- 1755 
161872 
17'1989 



CO W H 

£ * ^ 

£ ® o 

S £ m 

1 p o 



1 -00277 

2 -00554 

3 -00831 

4 '01108 1 

5 -01385 j 

6 '01662 

7 01939 

8 -02216 

9 -02493 

10 '02770 

11 -03047 . 

12 -03324 

13 03601 

14 -03878 

15 -04155 

16 '04432 

17 '04709 



.« o 

2% 



w m % 

t-3 «*-, 



18-2106 
192223 

20- 2340 

21- 2457 

22- 2574 

23- 2691 

24- 2808 

25- 2925 
263042 

27- 3159- 

28- 3276 

29- 3393 

30- 3510 

31- 3627 

32- 3744 
■33-3861 
34'3978 



18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 



•04986 
•05263 
•05540 
•05817 
•06093 



03 



35- 4095 

36- 4212 
37*4329 

38- 4446 

39- 4563 



•06371 , 40-4680 
•06647 41-4797 
•06924 i 42-4914 
•07201 ; 43-5031 
•07478 i 44-5148 
•07755 j 45-5265 



•08032 
■08309 
•08586 
•08863 
•09140 
'09417 



cS 



O 

O <+-! 



W2 O 

h m ™ 

<33 r-t 



35 
36 
37 
38 
39 



•09694 
•09971 
•1024.8 
•10525 
•10802 



46- 5382 

47- 5499 

48- 5616 

49- 5733 
i 50-5850 
! 51-5967 



40 
41 
42 
43 
44 
45 

46 
47 
43 
49 
50 
51 



526084 

53- 6201 

54- 6318 

55- 6435 

56- 6552 



•11079 57-6669 
•11356 j 58-6786 
•11633 |59-6903 
•11910: 0-7020 
•12187! 1-7137 
•12164 1 2-7254 



52 
53 
54 
55 
56 

57 
58 
59 
60 
61 
62 



ti $ >~* 

£ . « 

03- ^• r C 

cc w M 

1 s * 

M ? M 

fi o 
«+-( 

•14403 
•14680 
-14957 
•15234 
•15520 



• w o 

•§..3 8 



•15788 
•16065 
•16342 
•16619 
•16896 
•17173 



•12741 

•13018 
•13295 
•13572 , 
•13849 ! 
•14126 



3- 7371 

4- 7488 

5- 7605 

6- 7722 
7*7839 
8-7956 



63 
64 
65 
66 
67 
68 



9-8073 

10- 8190 

11- 8307 

12- 8424 
; 13-8541 

; 14-8658 
i 15-8775 
1 16-8892 
! 17-9009 
1 1S-0126 
j 199243 

! 20-9360 

21- 9477 

22- 9594 
239711 
24-9828 

18835 j 25-9945 



69 
70 
71 
72 
73 



•19112' 

•19389 

•19666 

•19943 

•20220 



*U cr » 

® r-r b 



27- 0062 

28- 0179 

29- 0296 

30- 0413 

31- 0530 



74 -20497' 

75 -20774 

76 '21051 

77 -2IG28 

78 -21605 

79 -21881 



u -a 
o 9 ti 

s s 



. 03 



. -Bo 



86 
87 
88 
89 
90 



32-0647 91 



33- 0764 

34- 0881 

35- 0998 

36- 1115 
37*1232 



92 
93 
94 
95 
96 



•23820 
•24097 
•24374 
•24651 
•24928 

•25205 
-25482 
•25759 
•26036 
-26313 
•26590 



•17450 j 
•17727 j 
•18004 
•18281 : 
•18558 j 



80 
81 
82 
83 
84 
85 



•22158 
•22435 
•22712 
•22989 
•23266 
•23543 



38- 1349 97 -26867 

39- 1466 98 -27144 
40 1583 99 -27421 
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Surya Siddhanta Constants for 
Centuries. 



TABLE VI. 



Arya Siddhanta Constants for 
Centuries. 



Q 

M 



to 



IB.C. 


3101 


13M 


100 AD. 


3201 


14M 


200 


3301 


15M 


300 


3401 


16M 


400 


3501 


17M 


500 


3601 


18M 


600 


3701 


19M 


700 


3801 


20M 


800 


3901 


20M 


900 


4001 


21M 


1000 


4101 


22M 


1100 


4201 


23M 


1200 


4301 


24M 


1300 


4401 


25M 


1400 


4501 


26M 


1600 


4601 


27M 


1600 


4701 


27M 


1700 


4801 


28M 


1800 


4901 


lOAp 


1900 


5001 


12Ap 



Commence- 
ment 
of 

Solar Year. 

Month Frao 
and tion of 
Date. day. 

•98310 
•85875 
•73440 
•61004 



o u 

O CQ 

« o 



9-99810 
13-45974 
16-92138 
20-38302 



4-» 4* . 
iS fl M 

K cfl 

I. 

wo 



1 CS 

Jo 

GO 



12-73835 
1*21454 

17-24532 
5-72151 



•48569 23-84466 21-75228 
•36134 27-30630 10*22845 
•23698 1-23735 26-25922 
•11264 4-69899 14-73539 

•98828 8-16063 3-21156 
•86393 11-62227 19-24233 
'73958 1508391 7- 71850 
•61523 18-54556 23-74927 

•49088 22 00720 12-22544 

•36652 25-46884 070161 

•24217 28-93048 16-73238 

•11782 2-86153 5-20855 

•99347 6-32317 21-35937 

•86912 9-78481 9-83810 

•74477 13-24645 25-87144 

•62041 1670809 14-35017 



< 


03 


Commence- 
ment 
of 

Solar Year. 


e . 

2 3 

£> 'Si 


. 

«3 *j 

Ih 






Month Frac- 
and tion of 
Date, (day. 


a "3 

is" 


g I o 


IB.C. 
100 AD. 
200 
300 


3101 
3201 
3301 
3401 


14M 
14M 
15M 
16M 


•020832 
•888887 
•756943 
•624998 


9-97497 
13-43662 
16-89826 
20-35990 


12-44500 
0-91097 

16*93155 
5-39752 


400 
500 
600 
700 


3501 
3601 
3701 

3801 


17M 
18M 
19M 
20M 


•493054 
•361109 
•229165 
•097220 


23-82154 
27-28318 

-L*2<£7o9 

4-70320 


21-41810 
9-88407 

Is 5' y 500 7 

14-46145 


800 
900 
1000 
1100 


3901 
4001 
4101 
4201 


20M 
21M 
22M 
23M 


•965276 
•833331 
•701387 
•569442 


8-17851 
11-65383 
15-12914 
18-60446 


2-97285 
1903883 

7-55022 
23*61622 


1200 
1300 
1400 
1500 


4301 
4401 
4501 
4601 


24M 

25M 
26M 
27M 


•437498 
•305553 
•173609 
•041664 


22*07977 
25-55508 
29-03039 
2-97511 


12-12760 
0*63900 

16-70498 
5-21637 


1600 
1700 
1800 
1900 


4701 
4801 
4901 
5001 


27M 
28M 
lOAp 
12Ap 


•909720 
•777775 
•645831 
•513886 


6-45043 
9-92574 
13-40105 
16*87636 


21-28237 
9-79375 
25-85975 
14-37114 



Subsidiary Table VI (a) Difference between Moon's and Sun s Longitude in 

days (360° » 29 5305880 days). 



Day* 



n g Fraction 
Jl* day. 

9 



o 

00 



Fraction 
of 
day. 



1 


0820294 


1 


•00136*1 


23 


•0314447 


2 


•1640588 


2 


•0027343 


24 


•0328118 


3 


•2460882 


3 


•0041015 


26 


•0341789 


i 


•3281176 


4 


•0054687 


26 


•0355461 


5 


•4101471 


6 


•0068358 


27 


•0369132 


e 


-4921765 


6 


•0082030 


28 


•0382804 


7 


•5742059 


7 


•0095700 


29 


•0396475 


8 


6562353 


8 


•0109373 


30 


•0410147 


9 


•7382647 


9 


•0123044 


31 


•0423819 


10 


•8202941 


10 


•0136716 


32 
33 


•0437490 


20 


1-6405882 


11 


•0150387 


0451162 


80 


2*4608823 


12 


•0164059 


34 


0464833 


40 


3*2811764 


fS 


•0177730 


36 


•0478505 


60 


4-1014705 




•0191402 


36 


•0492176 


60 


4-9217647 


16 


•0205073 


37 


•0505848 


70 


5-7420588 


16 


•0218745 


38 


•0519520 


80 


6*5623529 


17 


•0232417 


39 


•0533191 


90 


7-3826470 


18 


-0246088 


40 


-0546863 


100 


8-2029411 


19 


•0259760 


41 


•0560534 


200 


16*4058822 


20 


0273431 


42 


•0574206 


300 


24*6088233 


21 


•0287103 


43 


•0587877 


36 29*5305880 


22 


•0300775 


44 


-0601549 



o . 


Fraotion 


o . 

rg 8 


Fraction 


o . 

■■a 8 


Fraotion 


o . 

CO $ 


Fraction 


ll 


of 


1 St 


, of 


a to 


of 




of 


Mini 
de 


day. 




day. 


r 


day. 


§1 
r 


day. 


46 


•0615220 


1 


•0000228 


23 


•0005241 


46 


•0010254 


46 


•0628892 


2 


•0000456 


24 


•0005469 


46 


•0010481 


47 


•0642564 


3 


•0000683 


26 


•0005696 


47 


•0010707 


48 


•0656235 


4 


•0000911 


26 


•0005924 


48 


0010937 


49 


•0669907 


6 


•0001139 


27 


•0006152 


49 


•0011165 


60 


•0683578 


6 


•0001367 


28 


•0006380 


60 


•0011393 


61 


•0697250 


7 


•0001595 


29 


•0006608 


61 


•0011621 


62 


•0710921 


8 


•0001823 


30 


•0006836 


62 


0011849 


63 


•0724593 


9 


•0002051 


31 


'0007064 


63 


•0012076 


64 


•0738265 


10 


•0002278 


32 


•0007291 


64 


•0012304 


66 


•0751936 


11 


•0002506 


33 


•0007519 


66 


•0012532 


66 


•0765608 


12 


•0002734 


34 


•0007747 


66 


•0012760 


67 


•0779279 


13 


•0002962 


36 


•0007975 


67 


•0012988 


68 


•0792951 


14 


•0003190 


36 


0001203 


68 


•0013216 


69 


•0806622 


16 


•0003418 


37 


•0008434 


69 


•0013444 






16 


•0003646 


38 


0008659 


60 


•0013671 






17 


•0003874 


39 


•0008886 








18 


•0004101 


40 


•0009114 










19 


•0004329 


41 


•0009342 










20 


•0004557 


42 


•0009570 










21 


•0004785 


43 


•0009798 










22 


•0005013 


44 


•0010026 
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TABLE Yn. 
Surya Siddhanta— Odd years. 



O 


king 

ement 

Year. 


* a i 


maly 
ming 
Year. 


Fractioi 


day, mar 

commenci 
of Solar ' 


First rj 
moon 
Solar Y 


o n 

„ O 

- U m 
O «w 

"ew O 


1 


-25 876 


18-63889 


7-04896 


2 


•51751 


7-74719 


14-09791 


3 


•77627 


26-38607 


21-14687 


4 


•03502 


15-49437 


0-64123 


5 


•29378 


4-60267 


7« AQH1 Q 


6 


•55254 


23-24156 


1 J.-7*}Q1 K 
It I OuLit 


7 


•81129 


12-34986 


91 • 78Q1 n 

&X t OOlAJ 


8 


•07005 


1-45815 


1 «989.ifi 


9 


•32881 


20-09704 


ft. 4 * -31 J. 9 


10 


•58756 


9-20534 


1!) OOlWO 


11 


•84632 


27-84423 


22-42933 


12 


10508 


16-95253 


1-92369 


13 


•36383 


606082 


8-97265 


14 


•62259 


24-69971 


16*02161 


15 


•88135 


13-80801 


OQ, A7AC7 


16 


•14010 


2-91631 


Z f>D*ri7Z 


17 


•39886 


21-55520 


Q. Ai QQG 


18 


•65761 


10-66350 


1 A-RA98J. 


19 


•91637 


29*30238 


OQ. 7"1 1 Qfi 


20 


•17513 


18-41068 


Q.OOAl K 

o ZUo-l-*> 


21 


•43388 


7-51898 


10*25511 


22 


•69264 


26-15787 


17-30407 


23 


•95140 


15-26616 


24-35303 


24 


•21015 


4-37446 


3-84739 


25 


•46891 


23-01335 


10-89634 


26 


•72767 


12-12165 


1794530 


27 


•98642 


1-22995 


24-99426 


28 


•24518 


19-86884 


4-48862 


29 


•50393 


8-97713 


11-53757 


30 


•76269 


27-61602 


18-58653 


31 


1-02145 


16-72432 


25-63549 


32 


•28020 


5-83262 


5-12985 


33 


•53896 


24-47151 


12-17881 


34 


•79772 


13-57981 


19-22776 


35 


1-05647 


2-68810 


26-27672 


36 


•31523 


21*32699 


5-77108 


37 


•57399 


10-43529 


12-82004 



O H O 

•a «? a 



I d S 

£ o £ 



p o c« 

§ § * 
■° 8 o 



© 

38 - 83274* 

39 109150 

40 - 35026 

41 -60901 

42 -86777 

43 1-12652 

44 - 38528 

45 - 64404 

46 -90279 

47 1-16155 

48 -42031 

49 - 67906 

50 -93782 

51 1-19658 

52 -45533 

53 '71409 

54 -97284 

55 123160 

56 -49036 

57 -74911 

58 100787 

59 1-26663 

60 -52538 

61 *78414 

62 1 04290 

63 1-30165 

64 -56041 

65 -81917 

66 107792 

67 1-33668 

68 -59543 

69 -85419 

70 1*11295 

71 1-37170 

72 - 63046 

73 - 88922 

74 1-14797 

SUBSIDIARY TABLE YII (a) 
Moon s Anomaly in days (360° = 27 5545999 days). 



£ fl £ 

* 8 ts 

* s <2 



29*0741o 


±y oooyy 


f *J 


1-40673 


9*97888 


18'lo247 


zo y i /yo 


I D 


•66549 


28-61776 


7'29U77 


O *xi.^O -L 


rrrj 


•92424 


17- 72606 


25-yJyoo 


1 97 


7R 
I o 


1- 18300 


6' 83436 


15*Uo79o 


OA.Pi.in.99 


79 


1-44176 


25-47325 


4*14626 


U UUiDo 




•70051 


14*58155 


flO. TQs 1 K 

25&-7oolS> 




O A 


•95927 


3-68985 


11*89344 




• o«< 


1-21802 


22-32873 


-1 AA1 Ti 

r 001 74 




DO 


1*47678 


11-43703 


XV oiuoo 


0*64581 


84 


•73554 


054533 


8* 74893 


7*694:77 


DO 




19* 18422 


27*38782 


1 ji . rr-i 070 
14*7'id7o 


oo 


X ii«>OUi> 


8-2Q252 


16*49611 


21*79^09 


orr 
o f 


1 1 ftl 

X i)llol 




5*60441 




BO 


i *ur>o 




24-24330 


8-33600 


89 


1 ■n9Q'*9 

X \J&\JO£i 


U X~\J\J\J 


13- 3d 160 


15-38496 


90 


J. *OUwO 


23-78689 


»/ WW 


22-43392 


91 


1-54683 


12-89519 


21-09878 


1-92828 


92 


•80559 


2-00349 


10-20708 


8-97723 


93 


106434 


20-64237 


28-84597 


16 02619 


94 


1-32310 


9*75067 


17-95420 


23-07515 


95 


1-58186 


28-38956 


7-06257 


2-56951 


96 


•84061 


17*49786 


25-70146 


9-61846 


97 


1-09937 


6-60616 


14-80976 


16*66742 


98 


1-35813 


25-24504 


3-91805 


23-71638 


99 


1-61688 


14-35334 


22-55694 


3-21074 


100 


•87565 


3*46164 


11-66524 


1025970 


200 


•75130 


692328 


0-77354 


17-30865 


300 


•62694 


10-38492 


19*41242 


24-35761 


400 


•50259 


13-84657 


8-52073 


3-85197 


500 


•37824 


17-30821 


27-15961 


10-90093 


600 


•25389 


20-76985 


1626791 


17-94988 


700 


•12954 


24-23149 


5-37621 


24-99884 


800 


•00519 


27-69312 


24-01509 


4-49320 


900 


-88084 


1-62418 


13-12339 


11 54216 1000 


•75648 


5-08582 


2-23169 


18-59112 2000 


•51297 


10-17164 


20-87058 


25-64007 3 00 


•26945 


15-25746 



C! be S 

o O 
02 7 OQ 



5-13443 
12-18339 

19- 23^35 
26-28130 

5-77566 
12-82462 
19*87358 
26*92253 

6*41689 
13*46585 

20- 51481 
000917 
705812 

14-10708 

21- 15604 

0- 65040 

7- 69935 

14- 74831 

21- 79727 

1- 29163 

8- 34059 

15- 38954 

22- 43850 
1-93286 
8-98182 

1603078 
4-50696 

20-53775 
901393 

2504471 

13-52089 
1-99708 
1802786 
6-50404 
22-53482 
17-51504 
12-49527 



Days. 



1 


•0765405 


1 


2 


•1530811 


2 


3 


•2296217 


3 


4 


•3061622 


4 


5 


•3827028 


5 


6 


•4592433 


6 


7 


•5357839 


7 


8 


•6123244 


8 


9 


•6888650 


9 


10 


•7654055 


10 


20 


1-5308111 


11 


30 


2*2962166 


12 


40 


3-0616222 


13 


50 


3-8270277 


14 


60 


4*5924333 


1 ^ 


70 


5-3578388 


16 


80 


6* 1232444 


17 


90 


6*8886499 


18 


100 


7-6540555 


19 


200 


15-3081110 


20 


300 


22*9621665 


21 


360 


2T5545999 


22 



Fraction 
of 
day. 

•0012757 
•0025513 
•0038270 
•0051027 
•0063784 
•0076540 
•0089297 
•0102054 

•0114811 
•0127568 



o , o 
£ Fraction 
of 
day. 



Cfl (V) 

V H 

"K S3 

a 

23 
24 
25 
26 
27 
28 
29 
30 

31 
32 



CD 



•0293405 45 



46 
47 



•0306162 
•0318919 
•0331676 48 
•0344432 49 
•0357189 50 
•0369946 51 
•0382703 52 



•0395459 
•0408216 



53 
54 



-0140324 33 '0420973 55 



•0153081 
•0165838 
•0178595 



34 
35 
36 



•0191351 37 



•0204108 
•0216865 



38 
39 



59 
60 



•0229622 40 



•0242378 
•0255135 
•0267892 



41 
42 
43 



•0280649 44 



0433730 56 

•0446486 57 

•0459243 58 
•0472000 

•0484757 
•0497514 
•0510270 
•0523027 
•0535784 
•0548541 
•0561297 



Fraction 
of 

day. 

•0574054 
•0586811 
•0599568 
•0612324 
•0625081 
•0637838 
•0650595 
•0663351 

•0676108 
•0688865 
•0701622 
•0714878 
•0727135 
•0739892 
•0752649 

♦0765405 



o . o . 

9 Fraction _w g 
of 
day 



CO 

o a> 

CD 

m 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 



t3 _ 

O 05 



in 
23 
24 
25 



•0000215 
•0000425 
•0000638 
•0000850 
-0001063 27 
•0001276 28 
•0001488 29 
-C001701 30 

•0001913 31 
•0002126 32 
•0002339 
•0002551 



33 
34 



•0002764 35 
•0002977 36 
•0003189 37 

•0003402 38 
•0003614 39 
•0003827 40 
•0004040 41 
•0004252 42 
•0004465 43 
•0004677 44 



Fraction 
of 

day. 

•0004890 

•0005103 

•0005315 

•0005528 

•0005740 

•0005953 

•0006166 

•0006378 

•000659 

•0006804 

•0007016 

•0007229 

•0007441 

•0007654 

•0007867 

•0008079 
•0008292 
•0008504 
•0008717 
•0008930 
•0009142 
•0009355 



3 8 

o o 



45 
46 
47 
48 
49 
50 
51 
52 

53 
54 
55 
56 
57 
58 
59 

60 



Fraction 
of 

day. 

•0009568 
•0009780 
•0009993 
•0010205 
•0010418 
•0010631 
•0010843 
•0011056 

•0011268 
•0011481 
•0011694 
•0011906 
•0012119 
•3012331 
•0012544 

•0012757 



TABLE Yll—contd. 
Arya Siddhanta — Odd years. 

°-Sgg j.S *.Sg o.HS§ * i "3.98 o.S 2 § * ~ s « -S S 

— .So mOcc no ^ c o ^ o co o y q i_t ^ ?3 w X 7? 



1 


•'25868 


18-63903 


704931 


38 


•82986 


2907937 


19-88238 


75 


1-40104 


9-98913 


5 16084 


2 


•51736 


7- 74 745 


14 09 862 


39 


1-08854 


18-1 8780 

XO J-O i ou 


9(v Q'41 itQ 


76 


'05972 


28-0281 5 


12-21015 


3 


•77604 


26-38648 


21 14793 


40 


• -34722 


7-29024 


6-42040 


77 


•91840 


17-73059 


19*25946 


4 


03472 


15-49492 


0-04264 


41 


•60590 


25-93526 


13-47571 


78 


1-17708 


6-84502 


26*30877 


5 


•29340 


4-60335 


7-69195 


42 


•86458 


1504370 


20-52502 


79 


1-43576 


25-48405 


.5-80348 


6 


•55208 


23-24238 


14-74126 


43 


1- 12326 


4-15214 


001973 


80 


•09444 


14-59249 


12-85279 


7 


•81076 


X& 0>)\Jr>Zt 




Ml 


.'iQI OA 


99. 7Q1 I n 


7-nAoni 
< uoyu-t 


O A 


•95312 


'3-700Q9 




8 


•06944 


1-45924 


1-28528 


45 


•64062 


11-89959 


14-11835 


82 


1-21180 


22-33994 


26-95141 


9 


•32812 


2009827 


8-33459 


46 


.89930 


100803 


21-16706 


83 


1-47048 


11-44838 


6-44612 


10 


•58680 


920671 


15-38390 


47 


1-15799 


19-64705 


0-66237 


84 


•72917 


0-55681 


13-49543 


11 


•84549 


27-84573 


22-43321 


48 


•41667 


8-75549 


7-71168 


85 


•98785 


19*19584 


20*54474 


12 


•10417 


J-U vO^X l 




49 


•67535 


97. '^01^9 




OVJ 


1-24653 


8-30498 


0-03945 


13 


•36285 


606260 


8-97723 


50 


•93403 


16-50294 


21-81C30 


87 


1-50521 


26-94329 


7-08876 


14 


•62153 


24-70162 


16-02654 


51 


1-19271 


5-61138 


1-30500 


88 


•76389 


16-05173 


14-13807 


15 


•88021 


13-81006 


2307585 


52 


•45139 


24-25041 


8-35432 


89 


1 02257 


5-16017 


21-18738 


16 


•13889 


2-91850 


2-5 7056 


53 


•71007 


13-35884 


15-40363 


90 


1-28125 


23-79919 


0-68209 


17 


•39757 


21-55752 


9-61987 


54 


•96875 


2-40728 


22-45294 


91 


1-53993 


2-90763 


7-73140 


18 


•65625 


10-60596 


16-60918 


55 


1-22743 


21- 10630 


1-94764 


92 


•79861 


201607 


14-78071 


19 


•91493 


29-30498 


23-71849 


56 


•48611 


10-21474 


8-99695 


93 


1-05729 


20-65508 


21-83002 


20 


•17361 


18-41341 


3-21320 


57 


•74479 


28-85376 


1604627 


94 


1*31597 


9-76352 


1-32474 


21 


•43229 


7-52185 


10-26251 


58 


100347 


17-90219 


23 09558 


95 


1-57465 


28-40254 


8-37405 


22 


•69097 


26-16088 


17-31182 


59 


1-26215 


707063 


2-59028 


96 


•83333 


17-51098 


15-42336 


23 


•94965 


15-26930 


24-36113 


60 


•52083 


25-70966 


9-63959 


97 


1 09201 


6-61942 


22-47267 


24 


•20833 


4-37774 


3-85584 


61 


•77951 


14-81810 


16-68890 


98 


1-35069 


25-25844 


1-96738 


25 


•46701 


23-01677 


10* 90515 


62 


1-03819 


3-92053 


23-73822 


99 


1-60937 


14-36687 


9-01668 


26 


•72569 


12- 12520 


17-95446 


63 


1-29687 


22-56555 


3-23292 


100 


•80805 


3-47531 


16-06000 


27 


•98437 


1-23364 


25 00377 


64 


'55555' 


11-07399 


10*28223 


200 


•73011 


0- 95002 


4-57738 


28 


•243U5 


19-87267 


4-49848 


65 


•81423 


0- 78243 


17-33154 


300 


•00417 


10-42593 


20-64332 


29 


•50174 


8-98109 


11-54779 


66 


1-07292 


19-42144 


24-38086 


400 


•47222 


1390124 


9- 15406 


30 


• -76042 


27-02012 v 


18-59710 


67 


1-33160 


8-52989 


3-87556 


500 


-34028 


17-37055 


25-22004 


31 


1-01910 


16-72856 


25 64641 


68 


•59028 


27-10891 


10-92488 


600 


•20833 


20-85186 


13-73203 


32 


•27778 


5-83699 


5-14112 


69 


•84896 


16-27734 


17-97419 


700 


•07039 


24-32717 


2-24342 


33 


•53646 


24-47602 


12-19043 


70 


1 10764 


5-38578 


25-02350 


800 


•94444 


27-80248 


18-30941 


34 


•79514 


13-58446 


19-23974 


71 


1-36032 


24 02480 


4-51820 


900 


•81250 


1-74720 


6-82080 


35 


105382 


2- 692 88 


26-28905 


72 


■62500 


13-13323 


11-50751 


1000 


•08055 


5-22251 


22-88679 


36 


31250 


21-33191 


5-78376 


73 


•88368 


2-24107 


18-01082 


2000 


30111 


10-44502 


18-21898 


37 


•57118 


10-44035 


12-83307 


74 


1-14236 


2088070 


25 00613 


3000 


•04106 


15-66753 


13-55117 



SUBSIDIARY TABLE YII (b) 
Sun's Longitude in days (360° = 365 258756484 days). 



Degrees. 


Days. 


Degrees. 


Days 


Minutes of 
degree. 


Fraction 
of day. 


Minutes of 
, degree. 


Fraction 
of day. 


Minutes of 
degree. 


Fraction 
of day. 


Minutes of 
degree. 


Fraction 
of day. 


Minutes of 
degree. 


Fraction 
of day. 


1 


1-0146076 


40 


40-5843004 


1 


•0169101 


13 


•2198316 


25 


•4227532 


37 


•6256747 


49 


.•8285962 


2 


2-0292153 


50 


50-7303830 


2 


•0338202. 


14 


•2307418 


26 


•4396633 


38 


•6425848 


50 


•8455063 


3 


3-0438230 


40 


60-8704590 


3 


•05O7304 


15 


•2530519 


27 


•450)5734 


39 


•6594949 


51 


•8624165 


4 


4-0584300 


10 


71-0225362 


4 


•0670 105 


16 


•2705020 


28 


•4734835 


40 


•6764051. 


52 


•8793206 


5 


5-0730383 


80 


81-1086128 


5 


■0845500 


17 


•2874722 


29 


•4903937 


41 


•0933152 


53 


•8962307 


6 


6-0870460 


90 


91-3140894 


6 


•1014008 


18 


•3043823 


30 


•5073038 


42 


•7102253 


54 


•9131408 


7 


7-1022536 


100 


101-4007060 


7 


•1183709 


19 


•3212924 


31 


•5242139 


43 


•7271355 


55 


•9300570 


8 


8 1 108013 200 


202-9215320 


8 


•1352810 


20 


•3382025 


32 


•5411241 


44 


•7440450 


56 


•9409671 


9 


9 1314689 300 


304-3822980 


9 


•1521911 


21 


•3551127 


33 


•5580342 


45 


•7609557 


57 


•9638772 


10 


10-140O700 3 60 


305-2587505 


10 


•1091013 


22 


•3720228 


34 


•5749443 


46 


•7778658 


58 


•9807874 


20 


20-2921532 






11 


•1800114 


23 


•3889329 


35 


•5918544 


47 


•7947760 


59 


•9976975 


30 


30-4382298 






12 


•2029215 


24 


•4058430 


36 


•6087646 


48 


•8116801 


60 


1-0146076 



9 



TABLE VIII. 

CALENDAR PGR ASCERTAINING THE A D MONTH AND DAY CORRESPONDING TO ANY SOLAR DATE, 

LUNAR TITHI, NAKSHATRA, YOGA OR KARANA. 

[N.B.— The Solar days and Fractions of days, Tithisand ending moments of Tithis, and Moon s Anomaly 
should be added to the elements given in Tables YI and YII for Centuries and odd years See the 
Text for instructions on this subject.] ■ » 



& Days reckoned 
2 from 

£ Jan. Mar. Apr. 
> 1 1 1 



Jan. Mar, 



1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

1 



1 

2 
3 
4 
5 
6 
7 
8 
9 



1 

2 
3 
4 
5 
6 
7 
8 
9 



10 10 

11 11 

12 12 

13 13 



14 
15 
16 
17 
18 
19 



14 
15 
16 
17 

18 
19 



20 20 

21 21 

22 22 

23 23 



24 
25 
26 
27 



24 
25 
26 
27 



28 28 

29 29 



Apr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



u 



a' 

00 s 

Q 



Wo 

a 



o 



f3H 



O c3 x 
o «r 



Chittirai. 

(Mai.) Medam. 
(Beng.) Vaisakha 



Vaisakha. 



2 30 30 
Sankranti. | ^' 




1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



•9687 
•9530 
•9374 
•9217 
•9061 
•8904 
•8748 
•8592 
•8435 
•8279 
•8122 
•7966 
•7809 
•7652 
•7496 
•7340 
•7183 
•7027 
•6870 
•6714 
•6557 
•6401 
•6244 
•6088 
•5932 
•5775 
•5619 
•5462 
•5306 



30 30 30 

Sid. 30-9353 days. 
Sid. 30-9250 days. 

Yaikasi. 

(Mai.) Edavam. 
Jan. Mar. May. (Beng.) Jyeshta 



9 

10 
11 
12 
13 
14 
15 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Jyeshta. 

5149 1 2-960 



0- 984 

1- 969 

2- 953 

3- 937 

4- 921 

5- 906 

6- 890 

7- 875 

8- 859 

9- 843 

10- 827 

11- 812 

12- 797 

13- 781 

14- 765 

15- 750 

16- 734 

17- 718 

18- 703 
19*687 

20- 671 

21- 656 

22- 640 

23- 624 

24- 609 

25- 593 

26- 577 
0-007 

0- 992 

1- 976 



n3 



29-4150 
29-4959 
0670 
•1479 
•2287 
•3096 
•3904 
•4713 
-5521 
•6330 
•7138 
•7947 
•8755 
•9564 
10372 
1-1181 
1-1989 
1-2798 
1-3606 
1-4415 
1-5223 
1-6032 
1-6840 
1-76-19 
1-8457 

1- 9266 

2- 0074 
2-0882' 
21691 

2-2499 



Jyeshta {Lunar). 



3 


31 


31 


1 


1 


31 


•4993 


2 


3-945 


2-3308 


4 


Feb. Apr. 
1 1 


2 


2 


32 


•4836 


3 


4-929 


2-4116 


5 


2 


2 


3 


3 


33 


•4680 


4 


5-913 


2-4925 


6 


3 


3 


4 


4 


34 


•4523 


5 


6-898 


2-5733 


7 


4 


4 


5 


5 


35 


•4367 


6 


7-882 


2-6542 


1 


5 


6 


6 


6 


36 


•4210 


7 


8-866 


2-7350 


2 


6 


6 


7 


7 


37 


•4054 


8 


9*851 


2-8159 


3 


7 


7 


8 


8 


38 


•3898 


9 


10-835 


2-8967 


4 


8 


8 


9 


9 


39 


•3741 


10 


11-819 


2-9776 


5 


9 


9 


10 


10 


40 


•3585 


11 


12-804 


30584 


6 


10 


10 


11 


11 


41 


•3428 


12 


13-788 


3- 1393 


7 


11 


11 


12 


12 


42 


•3272 


13 


14-773 


3*2201 



Days reckoned 
from 

Jan. Mar. Apr. 
Ill 



o . 

in a 

o o 
Q 



o 

GO 



o3 
Q 



a S eh 
Ho 



o 



0* rt 





Feb. Apr. 


May. 


Vai. 






Jyeshta (Lunar 


\ 


1 


12 


12 


13 


13 


43 


•3115 


14 


15-757 


''3-3010 


2 


13 


13 


14 


14 


44 


•2959 


15 


16-741 


3-3818 


3 


14 


14 


15 


15 


45 


•2802 


1 


J7-726 


3-4627 


4 


15 


15 


16 


16 


46 


•2646 


2 


18-710 


3-5435 


5 


16 


16 


17 


17 


47 


•2489 


3 


19-694 


3-6244. 


6 


17 


17 


18 


18 


48 


•2333 


4 


20-679 


3-7052 


7 


18 


18 


19 


19 


49 


•2176 


5 


21-663 


3-7861 


1 


19 


19 


20 


20 


50 


•2020 


6 


22-647 


3-8669 


2 


20 


20 


21 


21 


51 


•1863 


7 


23-632 


3-9478 


3 


21 


21 


22 


22 


52 


•1707 


8 


24-616 


40286 


4 


22 


22 


23 


23 


53 


•1551 


9 


25-600 


4- 1095 


5 


23 


23 


24 


24 


54 


•1394 


10 


26-585 


4-1903 


6 


24 


24 


25 


25 


55 


•1238 


11 


0015 


4-2712 


7 


25 


25 


26 


26 


56 


'1081 


12 


999 


4-3520 


1 


26 


26 


27 


27 


57 


•0925 


13 


1-983 


4-4329 


2 


27 


27 


28 


28 


58 


0768 


14 


2-968 


4-5137 


3 


28 


28 


29 


29 


59 


•0612 


15 


3-952 


4-5945 














Ashada. 




4 


29, 1 


29 


30 


30 


60 


•0155 


1 


4-936 


4-6754 




Mar. 
















4-7562 


5 


1. 2 


30 


31 


31 


61 


•0299 


2 


5-921 




May. June. 












4-8371 


6 


2, 3 


1 


1 


31 


62 
62 


•0142 
•9986 


3 
4 


6- 905 

7- 889 








; Day of month. S. 
„ year. 


Sid. 31-4203 


A. Sid. 


31-4011 


bankranti. 


„ 62-3555 


ii 


62-3261 



Ani. 



7 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 



3, 4 

4, 5 

5, 6 

6, 7 

7, 8 

8, 9 
9,10 

10,11 
11,12 
12,13 
13,14 
14,15 
15,16 
16,17 
17,18 
18,19 
19,20 
20,21 
21,22 
22,23 
23,24 
24,25 
25,26 
26,27 
27,28 
28,29 







(Mai.) Mithunam 








May. June. 


(Ben£.) Ashada. 


Ashada (Lunar). 


2 


2 


1 


63 


•9829 


5 


8-874 


4-9179 


3 


3 


2 


64 


•9673 


6 


9-858 


4-9988 


4 


4 


3 


65 


•9516 


7 


10-842 


5-0796 


5 


5 


4 


66 


•9360 


8 


11-827 


5- 1605 


6 


6 


5 


67 


•9203 


9 


12-811 


5-2413 


7 


7 


6 


68 


•9047 


10 


13-795 


5-3222 


8 


8 


7 


69 


•8891 


11 


14-780 


, 5-4030 


9 


9 


8 


70 


•8734 


12 


15-764 


5-4839 


10 


10 


9 


71 


•8578 


13 


16-749 


5-5647 


11 


11 


10 


72 


•8421 


14 


17-733 


5-6456 


12 


12 


11 


73 


•8265 


15 


18-717 


5-7264 


13 


13 


12 


74 


•8108 


1 


19-702 


5-8073 


14 


14 


13 


75 


•7952 


2 


20-686 


5-8881 


15 


15 


14 


76 


•7795 


3 


21-670 


5-9690 


16 


16 


15 


77 


•7639 


4 


22-655 


60498 


17 


17 


16 


78 


-7482 


5 


23-639 


6-1307 


18 


18 


17 


79 


•7326 


6 


24-623 


6-2115 


19 


19 


18 


80 


•7169 


7 


25-608 


6-2924 


20 


20 


19 


81 


•7013 


8 


26592 


6-3732 


21 


21 


20 


82 


•6856 


9 


0-022 


64541 


22 


22 


21 


83 


•6700 


10 


1006 


6:5349 


23 


23 


22 


84 


•6543 


11 


1-991 


6-6158 


24 


24 


23 


85 


•6387 


12 


2-975 


6*6965 


25 


25 


24 


86 


•6231 


13 


3-959 


6-7775 


26 


26 


25 


87 


;6074 


14 


4-944 


68583 


27 


27 


26 


88 


•5918 


15 


5-928 


6-9392 



* When two dates are given in any of these columns, use the first in a leap year ; otherwise use the. second. 
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TABLE VIII. 



Days reckoned 
from 



Jan. 
1 



Mar. 
1 



Apr. 
1 



o A 
w. £ 

p 



S •" 



w>2 

,2 « 



is 



o 

.525 

3 

• r-« 



©•a 



O (8 to 

W 44 

m S d 



Mar. May. June. Ani 



Snavana. 



5 29,30 

6 30,31 

7 31, 1 

Apr. 
1 1,-2 



9 

3 



28 28 

29 29 

30 30 
July. 

31 1 
June. 

2, 3 12 

3, 4 2 3 



27 


89 


•5761 


1 


6-912 


70200 


28 


90 


•5605 


2 


7-897 


7-1008 


29 


91 


•5148 


3 


8-881 


7-1817 


30 


92 


•5292 


4 


9-865 


7-2625 


31 


93 


•5135 


5 


10-850 


7-3434 


31 


94 


•4979 


6 


11- 834 


7-4242 



« ^ f Day of month. 
Sankranti. j * year 



S. Sid. 



31-6447 
940003 



A. Sid. 31-6072 
„ 93-9333 



4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 



Apr. 

4, 5 

5, 6 

6, 7 

7, 8 

8, 9 
9,10 

10,11 
11,12 
12,13 
13,14 
14,15 
15,16 
16,17 
17,18 
18,19 
19,20 
20,21 
21,22 
22,23 
23,24 
24,25 
25,26 
26,27 
27,28 



June. Jul. 



Adi. 

(Mai.) Karkatagam 
(Beng.) Sravana. 



3 


4 


1 


95 


4 


5 


2 


96 


5 


6 


3 


97 


6 


7 


4 


98 


7 


8 


5 


99 


8 


9 


6 


100 


9 


10 


7 


101 


10 


11 


8 


102 


11 


12 


9 


103 


12 


13 


10 


104 


13 


14 


11 


105 


14 


15 


12 


106 


15 


16 


13 


107 


16 


17 


14 


108 


17 


18 


15 


109 


18 


19 


16 


110 


19 


20 


17 


111 


20 


21 


18 


112 


21 


22 


19 


113 


22 


23 


20 


114 


23 


24 


21 


115 


24 


25 


22 


116 


25 


26 


23 


117 


26 


27 


24 


118 



7 


28,29 


27 


28 


25 


119 


•1067 


1 


1 


29,30 


28 


29 


26 


120 


0911 


2 


2 


30,31 


29 


30 


27 


121 


•0754 


3 




May. 










•0598 




3 


1. 2 


30 


31 


28 


122 


4 






Jul. 


Aug, 










4 


2, 3 


1 


1 


29 


123 


•0441 


5 


5 


3, 4 


2 


2 


30 


124 


•0285 


6 


6 


4, 5 


3 


3 


31 


125 


•0128 


7 










31 


125 


•9972 


8 



Sravana (Lunar). 

7 12-818 7-5051 

8 13-803 7-5859 

9 14-787 76668 

10 15-771 7-7476 

11 16-756 7-8285 

12 17-740 79093 

13 18-725 7-9902 

14 19-709 80710 

15 20 693 8-1518 

1 21-678 8-2327 

2 22-662 8-3136 

3 23-646 8-3944 

4 24-631 8-4753 

5 25-615 8-5561 

6 26-599 8-6370 

7 0-029 8-7178 

8 1-013 8-7987 

9 1-998 8-8795 

10 2-982 8-9604 

11 3-966 9 0412 

12 4-951 9-1221 

13 5-935 9-2029 

14 6-920 9-2838 

15 7-904 9-3646 

Bhadrapada. 

8- 888 9-4455 

9- 873 9-5263 
10857 9-6071 

11-841 9-6880 



•4822 
•4666 
•4509 
•4353 
•4196 
•4040 
•3883 
•3727 
•3571 
•3414 
•3258 
•3101 
•2945 
•2788 
•2632 
•2475 
•2319 
•2162 
•2006 
•1849 
•1693 
•1536 
•1380 
•1223 



12- 826 

13- 810 

14- 794 

15- 779 



9-7688 
9*8497 
9*9305 



Sankranti 



f Day of month. S. Sid. 



7 
1 
2 
3 
4 
5 
6 
7 



May. 

5, 6 

6, 7 

7, 8 

8, 9 
9,10 

10,11 
11,12 
12,13 



Jul. 

4 

5 

6 

7 

8 

9 
10 
11 



year. 



4 

5 
6 
7 
8 
9 
10 
11 



A.Sid. 31-4677 
125-4011 



31-4753 
125-4755 

Avani. Bhadrapada (Lunar) 
(Mai.) Chingam. , 
(Beng.) Bhadrapada. 



1 


126 


•9815 


9 


16-763 


100114 


2 


127 


•9659 


10 


17-747 


10-0922 


3 


128 


•9502 


11 


18-732 


10* 1731 


4 


129 


•9346 


12 


19-716 


10-2539 


5 


130 


•9189 


13 


20-700 


10-3348 


6 


131 


•9033 


14 


21-685 


10-4156 


7 


132 


•8876 


15 


22-669 


10-4965 


8 


133 


•8720 


1 


23-654 


10-5773 



Days reckoned 
from 

Jan. Mar. Apr. 
1 1 1 



J9 

(4-1 fl 

sr 



p 



.9 a 3 

Its 



o 



03 O 

ft 



8 2 4 

Mm * 

©a 8 







Jul. Aug. 


A 

X 


13,14 


J. ^ 


AO. 


2 


14,15 


10 


A Q 
IO 






1 t\ 1 fi 
-Ll>, J-U 




A 1L 
Aft 


A 
"* 


1 ft 1 7 


JLD 


X 


5 


17,18 


1 


lo 


O 


1 £ 1 Q 

J.O,XJ7 


1 / 


4 n 

X i 


rj 
1 




18 


13 


1 


20,21 


19 


19 


2 


21,22 


20 


20 


3 


22,23 


21 


21 


4 


23,24 


22 


22 


5 


24,25 


23 


23 


6 


25,26 


24 


24 


7 


26,27 


25 


25 


1 


27,28 


26 


26 


2 


28,29 


27 


27 


3 


29,30 


28 


28 


4 


30,31 


29 


29 


5 


31, 1 


30 


30 




June. 






6 


L 2 


31 


31 






Aug. 


Sep. 


7 


2, 3 


1 


1 


1 


3, 4 


2 


2 


2 


4, 5 


3 


3 


Sankranti. 


f Day of 



Avani. 
9 134 

10 135 

11 136 

12 137 

13 138 

14 139 

15 140 

16 141 

17 142 

18 143 

19 144 
145 
146 
147 



BJiadrapada (Lunar). 



20 
21 

22 



8563 


2 


24-638 


10-6582 


8407 


3 


25-622 


107390 


8251 


4 


26-607 


10-8199 


•8094 




0036 


10-9007 


•7938 


6 


1021 


10'98i6 


•7781 


7 


2-005 


11-0624 


'7625 


8 


2-989 


111433 


-7468 


9 


3-974 


11-2241 


•7312 


10 


4*958 


11*3050 


•7155 


11 


5-942 


11-3888 


•6999 


12 


6"927 


11-4667 


•6842 


13 


7-911 


1 1-5475 


•6686 


14 


8-896 


11-6284 


•6529 


15 


9-880 


11-7092 


Asvina. 





23 148 

24 149 

25 150 

26 151 

27 152 

28 153 

29 154 

30 155 

31 156 



•6373 


1 


10-864 


11-7908 


•6216 


2 


11-849 


11-8706 


•6060 


3 


12-833 


11-9516 


•5904 


4 


13-817 


12 0321 


•5747 


5 


14-802 


12-1130 


•5591 


6 


15-786 


12-1943 


•5434 


7 


16-770 


12-2759 


•5278 


8 


17-755 


12-3568 


•5121 


9, 


18- 739 


12-4367 



June. Aug. 



year, 
Purattasi. 

(Mai.) Kanni. 
Sep. (Beng.) Asvina 



S. Sid. 310186 
„ 156-4942 



A. Sid 



310347 
156*4358 



3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
7 
1 
2 

3 
4. 
5 
6 
7 



5, 6 

6, 7 

7, 8 

8, 9 
9,10 

10,11 
11,12 
12,13 
13,14 
14,15 
15,16 
16,17 
17,18 
18,19 
19,20 
20,21 
21,22 
22,23 
23,24 
24,25 
25,26 

26,27 
27,28 
28,29 
29,30 
30, 1 
July. 
1, 2 



4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



1 157 

2 158 

3 159 

4 160 

5 161 

6 162 

7 163 

8 164 

9 165 

10 166 

11 167 

12 168 

13 169 

14 170 

15 171 

16 172 

17 173 

18 174 

19 175 

20 176 

21 177 



•4965 
•4808 
•4652 
•4495 
•4339 
•4182 
•4026 
•3869 
•3713 
•3556 
•3400 
•3244 
•3087 
•2931 
•2774 
•2618 
•2461 
•2305 
•2148 
•1992 
1835 



Asvina (Lunar) 

10 19-723 

20- 708 

21- 692 

22- 676 

23- 661 

24- 645 

25- 630 

26- 614 
0044 
1028 
2012 

2- 997 

3- 981 

4- 965 

5- 950 

6- 934 

7- 918 

8- 903 

9- 887 

10- 872 

11- 856 



11 
12 
13 
14 
15 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 



Kantika 



2 2, 3 



3 
4 



3, 4 

4, 5 



25 


25 


22 178 


•1679 


26 


26 


23 179 


•1522 


27 


27 


24 180 


•1366 


28 


28 


25 181 


•1209 


29 


29 


26 182 


•1053 


30 


30 


27 183 


•0896 




Oct. 






31 


1 


28 184 


•0740 


Sep. 






•0584 


1 


2 


29 185 


2 


3 


30 186 


•0427 



1 

2 
3 
4 
5 

6 

7 

8 
9 



12- 840 

13- 825 

14- 809 

15- 793 

16- 778 



5177 

5986 

6794 

7602 

8411 

9219 

0028 

0836 

1645 

2453 

3262 

4070 

4879 

'5687 

6496 

7304 

8113 

8921 

•9730 

0531 

•1347 

•2155 
•2964 
•3772 
•4581 
•5389 



17- 762 14-6198 

18- 746 14-7006 



19 731 14-7814 
20-715 148623 



* When two dates are giren in any of these oolumns, use the first in a leap year ; otherwise use the second. 
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TABLE Yllt 



* 

8* Days reckoned 
? from 

Jan. 

1 



Mar. Apr. 
1 1 



Q 



r5 



a 



U -rH 



O J2 • 

~ ss a 

a S ° 

^ 44 ^ 
. M J? 



„ , . (Day of month. S. Sid. 30-1414 
Sankranti. | J Vftar 186-9355 



year. 
Aippasi. 

(Mai.) Tulam. 
Jul. Sep. Oct. (Beng.) Kartika. 

5 5, 6 

6 6, 7 

7 7," 8 

1 8, 9 

2 9,10 

3 10,11 

4 11,12 

5 12,13 
.6 13,11 

7 14,15 

1 15,16 

2 16,17 

3 17,18 

4 18,19 

5 19,20 

6 20,21 

7 21,22 

1 22,23 

2 23,21 

3 24,25 

4 25,26 

5 26,27 

6 27,28 

7 28,29 

1 29,30 

2 30,31 

3 31, 1 
Aug. 

4 1, 2 

5 2, 3 

6 3, 4 



A.Sid. 30-4567 
„ 186-8925 



Kartiha (Lunar). 



3 


4 


1 


187 


0271 


10 21-699 


4 


5 


2 


188 


0114 


11 22-684 








xOO 


9958 


12 23-668 


5 


6 


3 


189 


9801 


13 24-652 


6 


7 


4 


190 


9645 


14 25-637 


7 


8 


5 


191 


•9488 


15 26 621 


8 


9 


6 


192 


•9332 


1 0051 


9 


10 


7 


193 


•9175 


2 1035 


10 


11 


8 


194 


•9019 


3 2020 


11 


12 


9 


195 


•8862 


4 3004 


12 


13 


10 


196 


•8706 


5 3-988 


33 


14 


11 


197 


•8549 


6 4-973 


14 


15 


12 


198 


•8393 


7 5-957 


15 


16 


13 


199 


•8236 


8 6-941 


16 


17 


14 


200 


•8080 


9 7-926 


17 


18 


15 


201 


•7924 


10 8-910 


18 


19 


16 


202 


•7767 


11 9-894 


19 


20 


17 


203 


•7611 


12 10-879 


20 


21 


18 


204 


•7454 


13 11-863 


21 


22 


19 


205 


•7298 


14 12-848 


22 


23 


20 


206 


•7141 


15 13-832 










Margasina. 


23 


24 


21 


207 


•6985 


1 14-816 


24 


25 


22 


208 


•6828 


2 15-S01 


25 


26 


23 


209 


•6672 


3 16-785 


26 


27 


24 


210 


•6515 


4 17-769 


27 


28 


25 


2H 


•6359 


5 18-754 


28 


29 


26 


212 


•6202 


6 19-738 


29 


30 


27 


213 


•6046 


7 20-722 


30 


31 


28 


214 


•5889 


8 21-707 


Oct. Nov. 








9 22-691 


1 


1 


29 


215 


•5733 


2 


2 


29 


216 


•5576 


10 23-675 



2 

CD 



* 

Days reckoned 
from 



Jan. 
1 



Mar. 
1 



Apr. 
1 



3 

as 



o 

*4-l eg 

o <u 
Q 



. o 

.5 a 
& 



• «-» IT"* 



■2 ^ 



O <A 



03 



Aug. Oct. 

21,25 

25,26 
26,27 



Jsov. Kartikai. 



Pausha. 



2 27,28 



14- 9431 

15- 0040 

15-1248 
15-1857 
15-2665 
15-3474 
15-4282 
15-5090 
15-5899 
15-6708 
15-7516 
15-8325 
15- 9133 

15- 9942 

16- 0750 
16-1559 
162367 
16-3176 
16-3984 
16-4 793 

16-5601 
16-6410 
16-7218 
16-8026 

16- 8835 
169644 

17- 0452 



17- 1261 

17-2069 
17-2877 



28,29 
29,30 
30,31 
31, 1 

Sep. 
. 1, 2 

2, 3 



Sankranti. 



23 


23 


21 


237 


•2291 


1 


16-792 


24 


24 


22 


238 


•2134 


2 


17*777 


25 


25 


23 


239 


•1978 


3 


18-761 


26 


26 


24 


240 


•1821 


4 


19-745 


27 


27 


25 


241 


• 1665 


5 


20-730 


28 


28 


26 


242 


1508 


6 


21-714 


29 


29 


27 


243 


•1352 


7 


22-698 


30 


30 


28 


244 


•1195 


3 


23-683 




Dec. 










24-667 


31 


1 


29 


245 


1039 


9 


Nov. 
1 


2 


30 


246 


•0882 


10 


25-651 



| Day of month. S. Sid. 
i „ year. 



294903 
246-3192 



A. Sid 



- « «« 

M M *G 



18- 9856 
190664 
191473 

19- 2281 
19-3090 
19*3898 
194707 
19-5515 



29-5086 
246-3044 



Bankranti 



S.Sid. 29-8933 
„ 216-8289 





Aug. 


Oct. Nov. 


7 


4, 5 


3 


3 


1 


5, 6 


4 


4 


2 


6, 7 


5 


5 


3 


7, 8 


6 


6 


4 


8, 9 


7 


7 


5 


9,10 


8 


8 


6 


10,11 


9 


9 


7 


11,12 


10 


10 


1 


12 13 


11 


11 


2 


13,14 


12 


12 


3 


14,15 


13 


13 


4 


15,16 


14 


14 


5 


16,17 


15 


15. 


6 


17,18 


16 


16 


7 


18,19 


17 


17 


1 


19,20 


18 


18 


2 


20,21 


19 


19 


3 


21,22 


20 


20 


4 


22,23 


21 


21 


5 


23,24 


22 


22 



Day of month. 
\t year. 

Kartikai. 

(Mai.) Vrischikara. 
(Beng.) Margasira. 



A Sid. 29-9033 
„ 216-7958 



2 
3 
4 
5 
6 

7 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 



1 

2 
3 
4 
5 
6 
7 
8 
9 



10 

11 227 

12 

13 
14 
15 
16 
17 
18 
19 
20 



-5420 
•5264 
•5107 
•4951 
•4791 
•4638 
•4481 
•4325 
•4168 
•4012 
•3855 

228 '3699 

229 - 3542 

230 -3386 

231 -3229 

232 -3073 

233 -2916 

234 2760 

235 -2604 

236 '2447 



217 
218 
219 
220 
221 
222 
223 
224 
225 
226 



Margasira 
11 24-660 

25- 644 

26- 628 

0- 058 

1- 013 

2- 027 

3- 011 

3- 996 

4- 980 

5- 964 

6- 949 

7- 933 

8- 917 

9- 902 

10- 886 

11- 870 

12- 855 

13- 839 

14- 824 

15- 808 



12 
13 
14 
15 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 



(Lunar). 
17-3686 
17-4494 
17-5303 
17-6111 
17-6900 
17-7728 
17-8537 

17- 9345 

18- 0154 
18-0962 
18-1771 
18-2579 
18-3388 
18-4196 
18-5005 
18-5813 
18*6622 
18- 7430 
18-8239 
18-9047 



Margali. 

(Mai.) Dhanus. ' 
Sep. Nov. Dec. (Beng.) Pausha. 

3, 1 

4, 5 

5, 6 

6, 7 

7, 8 

8, ' 9 
9,10 

10,11 
11,12 
12,13 
13,14 
14,15 
15,16 
16,17 
17,18 
18,19 
19,20 
20,21 
21,22 



22,23 
23,24 



Pausha (Lunar). 



2 


3 


1 


247 


•0726 


3 


4 


2 


248 


•0569 


4 


5 


3 


249 


•0413 


5 


6 


4 


250 


•0257 


6 


7 


5 


251 


•0108 






251 


•9944 


* 7 


8 


'■6 


252 


•9787 


8 


9 


7 


253 


•9631 


9 


10 


8 


254 


•9474 


10 


11 


9 


255 


•9318 


11 


12 


10 


256 


•9161 


12 


13 


11 


257 


•9005 


13 


14 


12 


258 


•8848 


14 


15 


13 


259 


•8692 


15 


16 


14 


260 


•8535 


16 


17 


15 


261 


•8379 


17 


18 


16 


262 


•8222 


18 


19 


17 


263 


•8066 


19 


20 


18 


264 


•7909 


20 


21 


19 


265 


•7753 



11 

12 
13 
14 
15 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 



26*636 
0065 
1050 

2- 034 

3- 019 
4003 

4- 987 

5- 972 

6- 956 

7- 940 

8- 925 

9- 909 

10- 893 

11- 878 

12- 862 

13- 846 

14- 831 

15- 815 

16- 799 

17- 784 



19-7941 
19-8749 

19- 9557 
200366 

20- 1174 

20-1983 
202791 
20-3600 
204108 
20-5217 
20-6025 
20-6834 
20-7642 
20-8451 

20- 925C 

21- 0068 
21-0876 
21-1685 
21-2493 



2 24,25 



25,26 
26,27 
27,28 
28,29 
29,30 
30, 1 
Oct, 
1. 2 



Sankranti. 



21 


22 


20 


266 


•7597 1 


22 


23 


21 


267 


• 7440 2 


23 


24 


22 


268 


•7284 3 


24 


25 


23 


269 


•7127 4 


25 


26 


24 


270 


•6971 B 


26 


27 


25 


271 


•6814 6 


27 


28 


26 


272 


•6558 7 


28 


29 


27 


273 


•6501 8 


29 


30 


28 


274 


•6345 9 


30 


31 


29 


275 


•6188 10 


|Day of 


month. S.Sid. 29-3178 
year. „ 275-|369 



Magha 

18- 768 

19- 753 

20- *737 

21- 721 

22- 706 

23- 690 

24- 674 

25- 659 

26- 643 



21-3302. 
21-4110 
21-4919 
21-5727 
21-6536 
21-7344 
21-8153 
21-8961 
21-9770 





Oct. 


Dec. Jan. 


3 


2, 3 


1 1 


4 


3, 4 


2 2 


5 


4, 5 


3 3 


6 


5, 6 


4 4 


7 


6, 7 


5 5 



Tai. 

(Mai.) Magaram. 
(Beng.) Magna. 

1 27<B -6032 

2 277 5875 

3 278 -5719 

4 279 '5562 

5 280 -5406 



0'073 22-0578 

A. Sid. 29-3505 
275-6550 



May ha (Lunar). 

11 1-057 22-13b7 

12 2-041 22-2195 

13 3026 22-3004 

14 4010 22-3810 

15 4-995 22-4621 



♦ When two dates are given in any of these columns, use the first in a leap year ; otherwise use the secor^ 
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o 



Days reckoned 
from 



TABLE VIII. 



Jan. 
1 



from 

Mar. 
1 



Apr. 
1 



o o 



Q 



& Hen 

a 



HJ ^5 
M 85 PJ 



Oct. Dec. 



7, 8 

8, 9 
9,10 

10,11 
11,12 

6 12,13 

7 13,14 
14,15 
15,16 
16,17 
17,18 
18,19 

6 19,20 

7 20,21 
1 21,22 



2 22,23 

3 23,24 

4 24,25 

5 25,26 

6 26,27 

7 27,28 

1 28,29 

2 29,30 

3 30,31 

4 31, 1 



6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 

25 
26 
27 
28 
29 
30 



Jan. 

6 

7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



Tai. 



Magha (Lunar). 



6 281 

7 282 

8 283 

9 284 

10 285 

11 286 
287 
288 

14 289 

15 290 

16 291 

17 292 

18 293 
294 
295 



12 
13 



19 
20 



21 
22 
23 
24 
25 
26 



296 
297 
298 
299 
300 
301 



27 302 



28 
29 
29 



303 
304 
305 



•5249 
•5093 
•4937 
•4780 
•4624 
•4467 
•4311 
•4154 
•3998 
•3841 
•3685 
•3528 
•3372 
•3215 
•3059 

•2902 
•2746 
•2589 
•2433 
•2277 
•2120 
•1964 
•1807 
•1651 
•1494 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 



5- 979 22-5429 

6- 963 22-6237 
^94^22:7046 
8-932 22-7854 

22-8663 

22- 9471 

23- 0280 
23-1088 
23-1897 
23-2705 



9-916 

10- 901 

11- 885 

12- 869 

13- 854 

14- 838 

15- 822 

16- 807 

17- 791 

18- 775 

19- 760 



Phalguna- 



1 

2 
3 
4 

5 
6 
7 
8 
9 
10 



20- 744 

21- 729 

22- 713 

23- 697 

24- 682 

25- 666 

26- 650 
0080 
1064 
2049 



23-3514 
23-4322 
23-5131 
23-5939 
23-6748 

23- 7556 
23-8364 
23-9173 

23- 9982 
240790 
24 1599 
24*2407 
24 3216 
244024 

24- 4833 



a i f Day of month. S.Sid. 29-4480 A. Sid. 29*4567 

Sankranti. j ^ year f 305.0850 „ 3054117 

Masi. 

(Mai.) Kumbam. 
Not. Deo. Jan. (Beng) Phalguna. Phalguna (Lunar). 



5 


'It 2 


31 
Jan. 


31 

Feb. 


1 


306 


•1338 


11 


3-033 


24*5641 





2, 3 


1 


1 


2 


307 


•1181 


12 


•*017 


24-6450 


7 




2 


2 


3 


308 


•1025 


13 


5002 


24-7258 


1 


4, 5 


3 


3 


4 


309 


0868 


14 


5-986 


24-8067 


2 


5, 6 


4 


4 


5 


310 


•0712 


15 


6-971 


24-8875 


3 


6, 7 


5 


5 


6 


311 


0555 


1 


7-955 


24-9683 


4 


7, 8 


6 


6 


7 


312 


•0399 


2 


8-939 


25-0492 


5 


8, 9 


• 


7 


8 


313 


•0242 


3 


9-924 


25-1300 


6 

»»» 


9,10 


8 


8 


9 


314 


•0086 


4 


10-908 


25-2109 










314 


•9929 


5 


11-892 




7 


10,11 


- 9 


'9 


To 


315 


•9773 


6 


12-877 


25 : 2917 


1 


11,12 


10 


10 


11 


316 


•9617 


7 


13-861 


25-3726 


2 


12,13 


11 


11 


1^317 


•9460 


8 


14-845 


25-4534 


3 


13,14 


12 


12 


13 


318 


•9304 


9 


15*830 


25 5343 


4 


14,15 


13 


13 


14 


319 


•9147 


10 


16-814 


25-6151 


5 


15,16 


14 


14 


15 


320 


•8991 


11 


17-798 


25-6960 


6 


16,17 


15 


15 


16 


321 


•8834 


12 


18-783 


25-7768 


7 


17,18 


16 


16 


17 


322 


•8678 


13 


19-767 


25-8577 


1 


18,19 
19,20 


17 


17 


18 


323 


•8521 


14 


20-751 


25-9385 


2 


18 


18 


19 


324 


•8365 


15 


21-736 


260194 



3 


20,21 


19 


19 


20 325 


•8208 


1 


22-720 


4 


21,22 


20 


20 


21 326 


•8052 


2 


23-705 


5 


22,23 


21 


21 


22 3 27 


•7895 


3 


24-689 


6 


23,24 


22 


22 


23 328 


•7739 


4 


25-673 


7 


24,25 


23 


23 


24 3 29 


•7582 


5 


26-658 


1 


25,26 


24 


24 


25 330 


•7426 


6 


0087 


2 


26,27 


25 


25 


26 331 


•7269 


7 


1072 


3 


27,28 


26 


26 


27 332 


•7113 


8 


2056 


4 


28,29 


27 


27 


28 333 


•69W 9 _3-0i0 


6 


29,30 


28 


28 


29 334 


•6800 


10 


4025 



Chaitra (when there is 
no Adhika masa). 

261002 
26-1811 
26-2619 
26-3428 
26-4236 
26-5045 
26-5853 
26-6662 
26-74 70 
26-8279 



€3 

M 



* 

Days reckoned 
from 



Jan. 
1 



Mar. 
1 



Apr. 
1 



£4 



o 

P 



H 



•r-« 



° « JL 
Ago 



Sankranti 



Nov. 



J Day of month. S. Sid. 29' 8203 A. Sid. 29- 8083 
( „ year. „ 334 9053 „ 334-9200 

Panguni. 
(Mai.) Meenam. 
Jan. Feb. (Beng.) Chaitra. Chaitra (Lunar), 



6 


30, 1 


29 29, 1 


1 


335 


•6644 


11 


5-009 


26-9087 




Dec. 




Mar. 












7 


1, 2 


30 


1, 2 


2 


336 


•6487 


12 


5-993 


26-9896 


1 


2, 3 


31 
Feb. 


2, 3 


3 


337 


•6331 


13 


6-978 


270704 


2 


3, 4 


1 


3, 4 


4 


338 


•6174 


14 


7-962 


27-1513 


3 


4, 5 


2 


4, 5 


5 


339 


*6018 


15 


8-947 


27-2321 


4 


5, 6 


3 


5, 6 


6 


340 


•5861 


1 


9-931 


27-3130 


5 


6, 7 


4 


6, 7 


7- 


341 


•5705 


2 


10-915 


27-3938 


6 


7, 8 


5 


7, 8 


8 


342 


•5548 


3 


11 900 


27-4746 


7 


8, 9 


6 


8, 9 


9 


343 


•5392 


4 


12-884 


27-5555 


1 


9,10 


7 


9,10 


10 


344 


•5235 


5 


13-868 


27-6363 


2 


10,11 


8 10,11 


11 


345 


•5079 


6 


14-853 


27-7172 


3 


11,12 
12,13 


9 11,12 


12 


346 


•4922 


7 


15-837 


27-7980 


4 


10 12,13 

11 13,14 


13 


347 


•4766 


8 


16-821 


27*8789 


5 


13,14 


14 


348 


•4610 


9 


17-806 


27-9597 


6 


14,15 


12 14,15 


15 


349 


•4453 


10 


18-790 


28-0406 


7 


15,16 


13 15,16 


16 


350 


•4297 


11 


19-774 


281214 


1 


16,17 


14 16,17 


17 


351 


•4140 


12 


20-759 


28-2023 


2 


17,18 


15 17,18 


18 


352 


•3984 


13 


21-743 


28-2831 


3 


18,19 


16 18,19 


19 


353 


•3827 


14 


22-727 


28-3640 


4 


19,20 


17 19,20 


20 


354 


•3671 


15 


23-712 


28-4448 



Chaitra 



20,21 
21,22 
22,23 
23,24 
24,25 
25,26 
26,27 
27,28 
28,29 
29,30 
30,31 



18 20,21 

19 21,22 

20 22,23 

21 23,24 

22 24,25 

23 25,26 

24 26,27 

25 27,28 

26 28,29 

27 29,30 

28 30,31 



21 355 

22 356 

23 357 

24 358 

25 35a 

26 360 

27 361 

28 362 

29 363 

30 364 
30 365 



•3514 
•3358 
•3201 
•3045 
•2888 
•2732 
•2575 
•2419 8 
•2262 9 
•2106 10 
•1950 11 



(when there is 
Adhika masa). 
24-696 28-5257 



25- 681 

26- 665 
0095 
1079 
2063 
3048 
4032 
5016 
6001 
6-985 



28-6066 
28-6874 
28-7683 
28-8491 

28- 9300 

29- 0108 
29-0917 
29- 1725 
29-2533 
29-3342 



cunWen+i j Day of month. S.Sid. 30-3535 A.Sid. 30-3388 v 
banKranti. | ^ year ^ 365-2587 „ 365-2587 



Dec. 



Chittirai. 

(Mai.) Medam 
Feb. Mar. (Beng.) Vaisakha. 



Chaitra (Lunar), 



2 


31, 1 


29, 1 31, 1 


1 


366 


•1793 


12 7-969 




Jan. 


Mar. 


Apr. 










3 


1, 2 


1, 2 


1, 2 


2 


367 


•1637 


13 8-954 


4 


2, 3 


2, 3 


2, 3 


3 


368 


•1480 


14 9-938 


5 


3, 4 


3, 4 


3, 4 


4 


369 


•1324 


15 10-923 


6 


4, 5 


4, 5 


4, 5 


5 


370 


•1167 


1 11-907 


7 


5, 6 


5, 6 


5, 6 


6 


371 


•1011 


2 12 r 891 


1 


6, 7 


. 6, 7 


6, 7 


• 7 


372 


•0854 


3 13-876 


2 


7, 8 


7, 8 


7, 8 


8 


373 


•0698 


4 14-860 


3 


8, 9 


8, 9 


8 f 9 


9 


374 


•0541 


5 15-844 


4 


9,10 


9,10 


9,10 


10 


375 


•0385 


6 16-829 


5 


10,11 


10,11 10,11 


11 


376 


•0228 


7 17-813 


6 


11,15 


11,12 11,12 


12 


377 


•0072 


8 18-797 










377 


•9915 


9 19-782 


7 


12^13 


12,13 12,13 


i*3 


378 


•9759 


10 20*766 


1 


13,14 


13,14 13,14 


14 


379 


•9602 


11 21-750 


2 


14,15 


14,15 14,15 


15 


380 


•9446 


12 22-735 


3 


15,16 


15.16 15,16 

16.17 16,17 


16 


381 


•9290 


13 23-719 


4 


16,17 


17 


382 


•9133 


14 24-703 


5 


17,18 


17,18 17,18 


18 


383 


•8977 


15 25-688 



* When two dates are given in any of these columns, use th« first in a leap year ; otherwise use the second* 
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TABLE IX— (A)— For Tithis, 

Sun's Anomaly and Equation. Surya Siddhanta. 
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Maximum equation— 10 ghatikas 42 palas for Anomaly of 171 aays 51 ghatikas 50 paJas. 
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44 
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30 

a. g. p. 

183 24 20 

200 1 20 

210 13 40 

218 27 20 

225 40 50 

232 11 50 

238 18 20 

244 9 10 

249 43 10 

255 10 30 

260 31 50 



20 

a g . P 

187 24 30 

202 20 

211 40 50 

219 43 

226 48 20 

233 15 

239 18 30 

245 6 20 

250 38 30 

256 5 20 

261 26 



10 

a. g. p. 

190 38 30 

203 43 40 

213 8 

220 59 30 

227 53 50 



234 17 

240 18 

246 1 

251 34 30 

256 58 50 

262 16 40 











a. g . p. 

193 16 20 

205 28 50 

214 31 40 
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229 1 10 
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263 10 40 



Palas. 
Ghatikas. 
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a, g. p. 

263 10 40 
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273 53 

279 24 
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291 2 40 

297 20 20 

204 12 20 

311 49 20 

320 52 50 

333 5 10 



10 

a. g. p. 

264 4 20 

269 22 50 

274 47 10 

280 20 30 

286 3 30 



292 4 30 

298 26 50 

305 22 10 

313 13 

322 38 



20 

d. g. p. 

264 55 30 

270 16 20 

275 43 10 

281 15 20 

287 3 10 

293 6 

299 32 40 

306 38 

314 40 40 

324 21 20 

338 56 30 



30 

a, g. p. 

265 49 40 

271 11 10 

276 38 30 

282 12 30 

288 2 40 

294 9 10 

300 40 40 

307 53 40 

316 7 50 

326 19 40 

342 57 20 



40 

a. g. p. 

266 42 40 

272 5 

277 31 

283 10 20 

289 2 50 



20 

30 



295 11 40 

301 49 50 

309 10 40 

317 38 40 

328 22 20 

349 46 



50 

a. g. p. 

267 36 50 

272 58 10 

278 27 30 

284 8 40 

290 2 40 

296 16 

303 1 30 

310 28 50 

319 13 40 

330 37 30 



335 42 30 

Maximum equation +10 ghatikas 42 palas for Anomaly of 354 aays 29 ghatikas 36 palas. 
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TABLE IX— (0— For Yogas. 
Suu's Anomaly and Equation. Surya Siddhanta. 
The Sun's anomaly in this table is expressed in days of the Indian Solar year. 
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Maximum equation+9 ghatikas 13 palas for Anomaly of 171 days 52 ghatikas. 
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Maximum equation - 9 ghatikas 13 palas for Anomaly of 354 days 30 ghatikas. 
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TABLE IX— (i)— For Yogas. 
Moon'fi Anomaly and Equation of the Centre in Days, Ghatikas and Palas. 

SURYA SIDDHANTA. 



Bqn. 

Palas. — 

Ghat.d. g. p. 




1 

2 
3 
4 

5 
6 
7 
8 

9 

10 
11 
12 

13 
14 
15 
16 

17 
18 
19 
20 
21 



13 U 

26 33 
39 58 

53 32 

1 7 11 
1 20 55 
1 34 47 

1 49 8 

2 3 35 
2 18 23 
2 33 35 

2 49 26 

3 5 30 
3 22 29 
3 40 24 

3 59 29 

4 20 2 

4 42 17 

5 8 45 

5 40 9 

6 26 55 



10 

d. g- p. 

2 12 
15 26 
28 46 
42 13 

55 47 

1 9 27 
1 23 14 
1 37 11 

1 51 31 

2 6 1 
2 20 54 
2 36 14 

2 52 6 

3 8 11 
3 25 21 

3 43 24 

4 2 42 

4 23 38 

4 46 32 

5 13 29 

6 46 29 
6 37 37 



20 

d. g. p. 

4 25 
17 88 
31 
44 29 

58 3 

1 11 44 

1 25 33 
1 39 34 

1 53 55 

2 8 26 
2 23 25 
2 38 52 

2 54 47 

3 11 3 
3 28 21 

3 46 37 

4 6 10 

4 27 14 

4 50 4? 

5 18 12 

5 52 49 

6 59 13 



30 

d. g. p. 

6 37 
19 51 
33 14 

46 44 

1 20 

1 14 1 

1 27 51 
*1 42 57 

1 56 20 

2 10 51 

2 25 55 
2 41 31 

2 57 28 

3 13 55 
3 31 22 

3 49 50 

4 9 38 

4 30 50 

4 55 2 

5 23 24 

6 17 



d. 



40 

g- P. 



8 49 
22 5 
35 28 

49 

1 2 37 

1 16 18 
1 30 10 
1 44 21 

1 58 45 

2 13 22 
2 28 26 

2 44 9 

3 9 

3 16 46 
3 34 23 

3 53 3 

4 13 6 

4 34 26 

4 59 17 

5 28 37 

6 V 44 



50 

1 d. g. p. 

11 2 
24 19 
37 42 

51 16 

1 4 54 

1 18 37 
1 32 28 

1 46 44 

2 1 10 

2 15 52 
2 30 57 

2 46 47 

3 2 49 

3 19 38 
3 37 23 

3 56 16 

4 16 34 

4 38 2 

5 4 1 

5 33 49 

6 17 19 



Maximum equation— 21 ghat., 23 palas for Anomaly of 
7 days 16 ghatikas 29 palas. 

Bqn. 
Pahs. — 50 

Ghat. d. g. p. 



21 
20 
19 
18 
17 

16 

15 
14 
13 



814 26 

8 55 47 

9 23 25 
9 47 12 

10 6 48 
10 24 40 
10 41 24 
10 56 53 



12 11 Jl 23 
11 1125 29 
1139 9 
1152 5 



10 
9 



12 4 36 
12 16 $2 
12 28 58 
12 40 40 

12 52 13 

13 3 41 
13 15 4 
13 26 16 
13 37 25 



40 

d. g. P. 



8 23 40 

9 38 
9 27 46 
9 50 31 

10 9 50 
10 27 31 
1044 3 

10 5919 

11 13 45 
11 27 46 
11 41 18 

11 54 14 

12 6 40 
1218 54 
12 30 55 
12 42 36 

12 54 9 

13 5 35 
13 16 56 
13 28 8 
13 39 16 



30 

d..g. p. 



8 30 46 

9 5 29 
9 31 39 
9 53 50 

10 12 63 
10 30 22 

10 46 42 

11 146 

1116 7 
1130 2 
11 43 27 

11 56 23 

12 8 43 
12 20 56 
12 32 52 
12 44 31 

12 56 4 

13 7 29 
13 18 48 
13 30 1 
13 41 7 



20 

d. g. p. 

7 33 39 

8 37 53 
910 20 

9 35 32 
9 57 9 

10 15 55 
10 33 13 

10 49 21 

11 4 12 

11 18 29 
113219 

11 45 37 
1168 26 

12 10 46 
12 22 58 
12 34 49 
12 46 27 

12 57 59 

13 9 23 
13 20 40 
13 31 62 
13 42 58 



10 

d. g. p. d. g. p. 



7 54 53 

8 43 51 

9 14 42 
9 39 25 

10 28 

10 18 58 
10-36 6 

10 51 59 

11 6 39 

11 20 51 
11 34 35 

11 47 46 

12 29 

12 12 48 
12 25 
12 36 46 
12 48 22 

12 59 53 

13 11 17 
13 22 32 
13 33 43 
13 44 49 



8 5 13 

8 49 49 

9 19 3 
9 43 18 

10 3 46 

10 21 49 
10 38 45 

10 54 26 

11 9 1 

11 23 12 
11 36 52 

11 49 55 

12 2 33 

12 14 50 
12 27 1 
12 38 43 

12 50 18 

13 1 47 
13 13 11 
13 24 24 
13 35 34 
13 46 38 



fiqn. 

+ 

Ghat. d. g. p. 




1 
2 
3 
4 

5 
6 
7 
8 

9 
10 
11 
12 

13 
14 
15 
16 

17 
18 
19 
20 
21 



13 46 38 

13 57 44 

14 8 51 
14 20 6 
14 31 30 

14 42 57 

14 54 34 

15 6 15 
15 18 27 

15 30 43 
15 43 21 

15 56 24 

16 10 4 

16 24 16 

16 38 51 

16 54 32 

17 11 25 

17 29 30 

17 49 57 

18 14 12 

18 43 27 

19 28 3 



10 

d. g. p. 

13 48 29 

13 59 35 

14 10 43 
14 22 
14 33 24 

14 44 53 

14 56 31 

15 8 17 
15 20 29 

15 32 47 
15 45 30 

15 58 46 

16 12 26 

16 26 37 

16 41 17 

16 67 10 

17 14 18 

17 £2 49 

17 53 50 

18 18 34 

18 49 25 

19 38 23 



20 

d. g. p. 

13 50 20 

14 1 26 
14 12 35 
14 23 54 
14 35 17 

14 46 48 

14 58 28 

15 10 19 
15 22 30 

15 34 60 

15 47 39 

16 57 
16 14 48 

16 29 4 

16 43 56 

17 1 
17 17 20 

17 36 8 

17 57 43 

18 22 56 

18 55 23 

19 59 37 



30 

d. g. p. 

13 52 11 

14 3 15 
14 14 27 
14 25 48 
14 37 12 

14 48 43 

15 25 
15 12 21 
15 24 33 

15 36 53 

16 49 49 
16 3 14 
16 17 10 

16 31 31 

16 46 35 

17 2 52 
17 20 23 

17 39 27 

18 1 36 

18 27 47 

19 2 30 



40 

d. g. p. 

13 54 2 

14 5 7 
14 16 19 
14 27 42 
14 39 7 

14 50 40 

15 2 22 
15 14 23 
15 26 37 

15 39 2 

15 51 58 

16 5 30 
16 19 32 

16 33 57 

16 49 14 

17 5 43 
17 23 25 

17 42 46 

18 5 29 

18 32 38 

19 9 36 



50 

d. g. p, 

13 55 53 

14 6 59 
14 18 12 
14 29 36 
14 41 2 i 

14 62 37 ? 

15 4 19 

15 16 25 I 

16 28 40 f 

I 

15 41 11 S 

15 54 7 

16 7 47 ; 
16 21 54 

16 36 24 

16 51 53 

17 8 34 
17 26 27 

17 46 4 

18 9 51 

18 37 29 

19 18 50 



Maximum equation +21 ghat., 23 palas for Anomaly of 
20 days 16 ghatikas 47 palas. 

Eqn. 

+ 50 40 30 20 10 

Ghat. d. g. p.] d. g. p.[ ,d. g. p. d. g. p. ] d. g. p. d. g. p. 



21 
20 
19 
18 
17 

16 
15 
14 
13 

12 
11 
10 
9 

8 
7 
6 
5 

4 
3 
2 
1 




21 16 42 

21 59 27 

22 29 28 

22 54 52 

23 17 6 
23 37 24 

23 55 56 

24 13 46 

24 30 30 

24 46 45 

25 2 25 
25 17 30 

25 32 4 

25 46 37 

26 58 
26 14 41 

26 28 36 
26 42 4 

26 55 41 

27 8 54 
27 22 17 



21 25 25 

22 4 53 
22 34 11 

22 58 41 

23 20 24 
23 40 23 

23 59 8 

24 16 23 

24 33 18 

24 49 23 

25 5 8 
25 19 53 

25 34 28 

25 49 7 

26 3 5 
26 17 5 

26 30 50 
26 44 13 

26 57 51 

27 11 12 
27 24 21 



21 33 23 

22 10 17 

22 38 35 

23 2 20 

23 23 45 

23 43 30 

24 1 55 
24 19 20 

24 36 6 

24 52 11 

25 7 26 
25 22 37 

25 36 51 

25 51 19 

26 5 31 
26 19 29 

26 33 2 

26 46 31 

27 6 
27 13 29 
27 26 40 



20 34 3 

21 40 53 

22 15 4 

22 42 37 

23 6 8 

23 27 21 

23 46 37 

24 5 
24 22 15 

24 38 35 

24 54 35 

25 10 
25 24 53 

25 39 27 

25 53 43 

26 7 58 
26 21 33 

26 35 18 

26 48 51 

27 2 14 
27 15 39 
27 28 55 



20 55 39 

21 47 40 

22 20 20 

22 46 49 

23 9 40 

23 30 36 

23 49 55 

24 7 45 
24 24 58 

24 41 23 

24 57 8 

25 12 18 
25 27 26 

25 42 1 

25 56 5 

26 10 10 

26 23 55 

26 37 28 

26 5*1 3 

27 4 29 
27 17 54 
27 31 6 



21 6 18 

21 53 27 

22 24 45 

22 50 40 

23 13 30 

23 34 

23 52 44 

24 10 45 
24 27 50 

24 44 15 

24 59 42 

25 14 64 
25 29 49 

25 44 9 
•26 58 39 

26 12 33 
26 26 21 

26 39 51 

26 53 26 

27 6 51 
27 20 5 
27 33 17 
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TABLE IX— (0— For Nakshatras. 
Moon s Anomaly and Equation of the Centre in Days, Ghatikas and Palas. 

SURYA SIDDHANTA, 
Eqn. 
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d. g, 



, P- 
8 15 
20 40 
33 
45 35 
58 5 
10 45 



1 23 45 
1 36 45 

1 50 

2 3 30 
2 17 20 

2 31 16 

2 45 50 

3 55 
3 15 50 
3 32 55 

3 50 

4 8 15 
4 28 

4 49 50 

5 14 40 

5 45 45 

6 33 35 



50 

g- P. 
10 15 

22 40 
35 10 
47 40 
. 10 
. 13 



1 25 55 
1 38 55 

1 52 10 

2 5 45 
2 19 35 

2 33 40 

2 48 20 

3 3 20 
3 19 25 
3 35 35 

3 52 55 

4 11 25 
4 31 80 

4 53 35 

5 19 

5 51 55 

6 47 



Ghat, d 
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Maximum equation 22 ghat 59 palas for Anomaly of 
17 days 16 ghatikas 31 palas. 
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7 F 


4 


•31 


1 Mr 


5 


•84 


4 Au 


30 


•02 


5 S 


28 


•55 


7 O 


28 


•08 


1 N 


260 


•61 




3 D 


26« 


•14 


76 


4 Jr 


24 


•67 


6 F 


23 


•20 


1 Au 


18 


•39 


4 


16 


•45 


5 N 


140 


•96 


7 D 


14 


•51 


77 


2 Jr 


13 


•04 


. 3 F 


11 


•57 


5 Mr 


13 


•10 


2 S 


16 


•92 


































7 S 


6 


•28 


1 


5 


•81 


3 N 


4 


•35 


4 D 


3 


•88 


78 


6 Jr 


2 


•41 




7 Jr 


31 


•94 


2 Mr 


2 


'47 


i Au 


26 


•65 


6 S 


250 


•18 


7 


24* 


•71 


2 N 


23 


•24 




3 D 


22 


•77 


79 


5 Jr 


21 


•30 


6 F 


19 


83 



28 



Com- £ § §" 
merit of 4 is 



. TABLE X- 

©'s Auom col. 6 + 29-53059 + 59-06117 + 88-59176 + 118'12235 

| g i > S Anom col. 7 + 1"976 + 3-952 + 5-928 + 7-904 



« - Solar & -°- * 



i « S YmE b 5 A.D.3 Yaisakha Jyerfita Ashada Sravana Bhadrapada 

* 1«: ! . I * II" §! . § t il, i I „ 1 

3180 136 1 15M-4249 5-9408 24-455 79 6 1 Mr 210 -36 2 Ap 19 -90 4 My 19 

H1ftl 137 2 14M -6836 24-5796 22-588 80 7 7 Ap 8 -26 1 My 7 -79 3 Je 6 

Ills 138 3 14M -9424 13-6S79 18-745 81 2 4 Mr 28 -63 6 Ap 27 -16 7 My 26 

SlSl m I 15M-2011 2-7962 14-902 8 2 3 2 Mr 18 -00 f 8 Ap 16 -53 6 Je 14 

I 5 My 16 'Ub 

3184 U0 5 IBM -1599 21-4351 13-036 83 4 7 Ap 5 -89 2 My 5 "43 3 Je 3 

3185 141 6 14 M -7186 10-5434 9 193 84 5 5 Mr 25 -26 6 Ap 23 -79 1 My 23 

3186 142 7 14M -9774 29 1823 7 326 85 7 4 Ap 13 -16 5 My 120 '69 7 Je 118 

3187 143 8 IBM -2362 18-2906 3-483 86 1 1 Ap 2 -53 3 My 20 -06 4 My 31. 

3188 144 9 IBM 4949 7-3989 27-195 87 2 5 Mr 22 -89 7 Ap 210 -42 1 My 20 

3189 145 10 14M -7537 26 0378 25-328 88 3 4 Ap 9* -79 6 My 9 -32 7 Je 7 

3190 146 11 IBM -0124 15-1461 21-486 89 B 2 Mr 30« -16 3 Ap 28 -69 5 My 28 

3191 147 12 IBM -2712 4-2544 17 643 90 6 6 Mr 19. -52 1 Ap 18 -06 j 2 My 17 

3192 148 13 15M -5299 22-8933 15-776 91 7 5 Ap 7 -42 6 My 6 -95 1 Je B 

3193 149 14 14M -7887 12-0016 11-933 92 1 2 Mr 26 -79 4 Ap 25 -32 6 My 24 

3194 150 15 IBM -0474 1-1099 8-091 93 3 7 Mr 16 -16 3 My 14 -22 4 Je 12o 

I 1 Ap 14 '69 

3195 151 16 IBM -3062 197488 6*224 94 4 6 Ap 4 -05 7 My 3 -58 2 Je J80 
?196 152 17 IBM -5650 8-8571 2-381 95 5 3 Mr 24 -42 4 Ap 22 -95 



3197 153 18 

3198 154 19 

3199 155 20 

3200 156 21 

3201 157 22 

3202 158 23 

3203 159 24 

3204 160 25 



79 


6 


1 Mr 210 • 


80 


7 


7 Ap 8 • 


81 


2 


4 Mr 28 




3 


2 Mr 18 


83 


4 


7 Ap 5 « 


Si 


5 


5 Mr 25 


85 


7 


4 Ap 13 • 


86 


1 


1 Ap 2 


87 


2 


5 Mr 22 ' 


88 


3 


4 Ap 9. ' 


89 


5 


2 Mr 308 * 


90 


6 


6 Mr 19» 


91 


7 


5 Ap 7 


92 


1 


2 Mr 26 


93 


o ( 


7 Mr 16 




3 i 


1 Ap 14 


94 


4 


6 Ap 4 


95 


5 


3 Mr 24 


96 


6 


2 Ap 11 


97 


1 


6 Mr 3 loo 


98 


2 


4 Mr 21eO 


99 


3 


2 Ap 8 


100 


4 


7 Mr 28 


101 


6 


4 Mr 17 


102 


7 


3 Ap 5 


103 


7 


7 Mr 25 


104 


2 


6 Ap 12 


105 


4 


4 Ap 2 


106 


5 


1 Mr 22 


107 


6 


7 Ap 108 


108 


7 


4 Mr 298 


109 


2 


2 Mr 19 


ilO 


3 


1 Ap 7 


111 


4 


5 Mr 27 


112 


5 


(2 Mr 15 




(4 Ap 14 


113 


7 


1 Ap 3 


114 


1 


6 Mr 24 



14M -8237 27-4959 0-514 96 6 2 Ap 11 -32 3 My 108 -85 5 Je 9 

IBM -0825 16-6042 24*226 97 1 6 Mr 3180 -69 1 Ap 30 -22 2 My 29 

15M-3412 5-7125 20*383 98 2 4 Mr 2180 -05 5 Ap 19 -58 7 My 19 

15M -6000 24-3514 18-517 99 3 2 Ap 8 -95 4 My 8 -48 6 Je 7 

14M -8587 13-4597 14 674 100 4 7 Mr 28 -32 1 Ap 26 -85 3 My 26 

IBM -1175 2-B680 10-831 101 6 4 Mr 17 -68 f 6 Ap 16 -22 2 Je 14 

( 7 My 15 -75 

15M -3763 21-2069 8-964 102 7 3 Ap 5 -58 5 My 5 -11 6 Je 3 

IBM -6350 10-3152 5 122 103 7 7 Mr 25 95 2 Ap 24 -48 4 My 24 



43 ( 


5 Je 


17 


•96 


2 Au 


16 


•02 j 


{ 


7 Jl 


17 


•49 






| 

•39 : 


32 


4 Ji 


5 


•85 


6 Au 


4 


69 


2 Je 


25 


•22 


3 Jl 


24 


•75 


'59 


1 Jl 


14o 


•12 


2 Au 


128 


•65 ; 


•96 


5 Jl 


3o 


•49 


7 Au 


28 


•02 


•32 


2 Je 


210 


•85 


4 Jl 


21 


•38 


•22 


1 Jl 


10 


•75 


3 Au 


9 


•28 
•65 


•59 


6 Je 


30 


•12 


7 Jl 


29 




\ 3 Je 


19 


•48 


6 Au 


17 


•55 


•95 j 


lb Jl 


19 


•02 






•91 


•85 


2 J] 


7 


•38 


3 Au 


5 


•22 


6 Je 


26 


•75 


1 Jl 


26 


•28 


•59 


5 Jl 


15 


•65 


7 Au 


HO 


•18 


•12 












•54 


•48 


3 Jl 


5 


-01 


4 Au 


380 


•85 


7 Je 


23 


•38 


1 Jl 


228 


•91 


-75 


6 Jl 


12 


•28 


7 Au 


10 


•81 


•12 


3 Jl 


1 


•65 


5 Jl 


31 


•18 


•48 


1 Je 


21 


•01; 


i 2 Jl 


20 


•54 










[4 Au 


19 


•07 


•38 


6 Jl 


8 


•91 * 


1 Au 


7 


•44 


•75 


4 Je 


28 


•28 


5 Jl 


27 


•81 


•11 


f 1 Je 


17 


•64 


4 Au 


15 


•71 




3 Jl 


17 


•18 






•07 


•01 


1 7 Jl 


6 


•54 


2 Au 


B 


•38 


4 Je 


24 


-91 


6 Jl 


240 


-44 


•28 


3 Jl 


13Q 


•81 


5 Au 


128 


34 


•64 


1 Jl 


30* 


•17 


2 Au 


1 


•70 


•01 


5 Je 


228 


-54 


7 Jl 


22 


•07 



3205 161 26 14M -8938 28-9541 3-255 104 2 6 Ap 12 -85 1 My ISO "88 2 Je 10* -91 4 Jl 10 44 5 ku 8 97 

3206 162 27 15M -1525 18-0624 26-967 105 4 4 Ap 2 -21 5 My lO -74 7 My 31 -28 1 Je 29 -81 A Jl 29 34 

3207 163 28 15M -4113 7 1707 23 124 106 5 1 Mr 22 -58 3 Ap 21* -11 4 My 20 -64 f 6 Je 19 ;17 2 Au 17 23 

3208 164 29 15M -6700 25-8096 21-257 1 07 6 7 Ap 10* -48 2 My 10 -01 3 Je 8 -54 5 Jl 8 -07 6 Au 6 -60 

3209 ill 30 4M 9288 14-9179 17-415 108 7 4 Mr 29. -85 6 Ap" 28 -38 7 My 27 -91 2 Je 26 ;44 i Jl 2^ 9 

3210 166 31 15M1876 4-0262 13-572 1O9 2 2 Mr 19 -21 3 Ap 17 -74 j 5 My 17 -27 1 Jl 15 34 2 Au 13.0 87 

(_ 6 Je J.5 *80 ,. 

3211 167 32 15M -4463 22 6651 11-705 ilO 3 1 Ap 7 -11 2 My 6 -64 4 Je 6 '17 5 Jl 4 -70 7 Au 3. ■« 
V212 168 33 15M -7051 11*7738 7-862 111 4 5 Mr 27 -48 7 Ap 26 -01 1 My 25 -54 3 Je 240 -07 4 Jl ZA W 

3213 llS 34 HM -9638 0-8817 4 020 \ 12 5(2 Mr 15 -84 5 My 13 -91 7 Je 12^-14 1 Jl H '97 3 Au 10 -50 

(4 Ap 14 '38 nf* Of> 

3214 1 70 35 15M -2226 19 5206 2-153 113 7 1 Ap 3 -74 3 My 3 -27 4 Je Uo -80 6 Jl 1 ;88 7 J 30 86 

3215 171 36 15M -4813 8-6289 25-865 114 1 6 Mr 24 -11 7 Ap 22 -64 2 My 22. -17 3 Je 20 -TO j 5 Jl^ 20 ji 

3216 172 37 15M -7401 27-2677 23-998 115 . 2 5 Ap 12o -01 6 My 11 -54 1 Je 10 -07 2 Jl 9 -60 4 Au 8 -18 

3217 173 38 14M -9988 16-3760 20 155 116 3 2 Mr 3UO -37 3 Ap 29 -90 5 My 29 -44 6 Je 27 97 1 Jl 27 50 

3218 174 39 15M -2576 5-4843 16-312 117 6 6 Mr 20. -74 1 Ap 19 -27 2 My 18 -80 f 4 Je 17 -33 7 Au 15 39 
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+ 14765293 
4- 9-880 

AiTina 



+ 177*18353 
+ 11*856 

Kartika 



+ 20671411 
+ 13832 

Margasira 
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+ 265-7752!) 
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Fauaha AJ>. Magha AJ>. Phalguna 



+ 324*83647 
+ 354*36705 
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+ 23-712 

Qhaiti»a 















ee 


Day 


p 

s 


Week-c 


Month 


Q 


Fractic 


Week-< 



3 S 140 *55 

7 S 20 -92 

5 Au 23« -28 

4 S 11 -18 



5 O 14# -08 6 N 12 -61 1 D 12 



1 Au 31 
5 Au 19 

4 S 7 

2 Au 28 

1 S 16 

5 S 

2 Au 240 
1 S 12 



•55 
•91 

•81 
•18 
•08 



2 O 

6 S 

5 

3 S 

7 S 

6 O 
3 S 
2 O 



21 
10 

30 
18 



•44 6 O 
•81 4 S 
•71 3 O 



6 S 2-08 

3 Au 21 -44 

2 S 9*34 

6 Au 29 -71 

5 S 17 '60 



7 O 

4 S 

3 O 

1 S 

7 O 



2 S 
7 Au 
6 S 



5 

26 
140 



•97 
•34 

•24 



3 S 31-60 5 
7 Au 22# -97 2 S 

6 S 10 -87 10 



4 Au 31 -24 
1 Au 20 -60 



7 S 
4 Au 

3 S 



7 -50 
27 -87 
15 -76 



IS 50 -13 

5 Au 24«O*50 

4 S 12 -40 

IS 1 '76 

6 Au 22 -13 

5 S 9*03 

2 Au 29 -40 

1 S 17 '29 



5 S 6 
3 Au 26 
1 S 13 



•66 
•03 
•92 



•45 
•81 
•71 

•08 
•45 



3 O 
1 O 
7 N 



31 
21 
9 



4 O 29 
1 O 17 



•98 
•34 
•24 

•61 
•98 



5 N 30 
2 N 19 
ID 8 



5 S 

3 S 

2 O 

6 S 
5 O 

2 O 

7 S 

5 O 

3 O 
7 S 

6 O 

3 S 

2 O 

7 O 

4 S 

3 O 



7 ' 


34 


7 N 


SO ' 


87 


26 ' 


•71 


5 O 


260 " 


•24 


15#0 " 


•61 


4 N 


14 


•14 


3« 


•97 


1 N 


2 


•50 


23 


•34 


5 O 


22 


•87 


12 


•24 


4 N 


10 


•77 


1 


•61 


2 O 


31 


•14 


19 

8 


•97 


6 O 


19 


•50 


•87 


5 N 


7 


•40 


28 


•24 


2 O 


27 


•77 


17 


•14 


1 N 


15 


•67 


50 


•50 


6 N 


4« 


•03 


24o 


•87 


3 O 


24 


•40 


13 


'77 


2 N 


12 


•30 


3 


•13 


6 N 


1 


•66 


21 


•50 


4 O 


21 


•03 


10 


•40 


2 N 


8 


•93 


29 


•77 


7 O 


29 


•30 


19 


•13 


4 O 


18 


•66 


7 


•03 


3 N 


50 


•56 


26 


•40 


7 O 


25«0 *93 


15 


•30 


6 N 


13 


•83 


4 


•66 


4 N 


3 


19 


23 


•03 


1 O 


22 


•56 


11 


•93 


7 N 


10 


•46 


1 


•29 


4 O 


30 


•82 


20 


•66 


2 O 


20 


•19 


8 


•56 


1 N 


7 


•09 


27 


•93 


5 O 


27 


•46 


160 


•82 


4 N 


15# 


•35 


60 


•19 


1 N 


4* 


•72 


24o 


•56 


6 O 


24 


•09 


13 


•46 


4 N 


11 


•99 



6 N 

3 N 

2 D 

6 N 

5 D 



28 
16 

5 

21 
13 



.2 

1 



♦14 

•51 
*87 
•77 

•14 
•51 

•40 
•77 
•67 



3D 2 -04 
7 N 21 -40 
6 D 10 '30 



3 N 
1 N 
6 D 



29 
18 
60 



4 N 260 
3D 15 



7 D 

4 N 

3 D 

1 D 

5 N 

4 D 



3 

22 
11 



•67 
•03 
•93 

•30 
•20 

•56 
•93 
•83 



1 -20 
19 -56 
8 '±6 



2 D 

6 N 

5 D 



25# 

14 



3D 4 
7 N 22 
6 D 11 



•99 

•88 

•25 
•62 
•52 









tion 






M * 




o 






P P 


ft 


2 




80 


2 Jr 


10 


•67 






7 D 


30 


•04 


81 




4 D 


19 


•41 


82 


83 


3 Jr 


70 


•30 






7 D 


27#0 


•67 


84 




5 D 


16* 


•04 


85 


86 


3 Jr 


3 


•93 




1 D 


24 


•30 


87 


88 


7 Jr 


12 


•20 






4 D 


31 


•57 


89 




1 D 


20 


•93 


90 


91 


7 Jr 


8 


•83 






5 D 


29 


•20 


92 




2 D 


170 


•56 


93 


94 


1 Jr 


5« 


•46 






5 D 


25 


•83 


95 


96 


4 Jr 


13 


•73 




97 


2 Jr 


2 


•09 




6 D 


22 


■46 


98 


99 


5 Jr 


10 


•36 






2 D 


30 


•73 


100 




7 D 


19 


•09 


01 



1 N 


27 


•83 




6 H 


170 


•19 




5 D 


5 


•09 


05 


2 N 


24 


•46 




1 D 


13 


•36 


07 


5 D 


2 


•72 


08 


3 N 


21 


•09 




1 D 


9 


•99 


10 


6 N 


29 


•36 




3 N 


18 


•72 





6 Jr 
3 D 
2 Jr 



Jr 
D 



3 Jr 



3 
23 
11 

1 

20 

8 



% § 



& 



a * 



<9 



4 F 

1 Jr 

5 Jr 

4 F 

2 Jr 

6 Jr 

5 F 

2 Jr 

1 F 

6 Jr 

3 Jr 

2 F 

6 Jr 

4 Jr 

2 F 

7 Jr 

6 F 

3 Jr 

7 Jr 
6 F 



02 5 Jr 60 -99 

3 D 27# '36 03 

7 D 16 - 72 04 



•62 
•99 
•89 

•25 

•62 
•52 



6o -62 13 



7 D 280 -89 
5 D 180 -25 
4 Jr 5 -15 



15 
16 



1 D 

7 Jr 



4 Jr 
2 D 
18 1 Jr 



25 
13 

2 
22 
10 



•52 
•42 

•78 
•15 
•05 



06 



09 



14 
12 



14 



17 



•20 5 Mr 9«0 '73 



170 

5 

26 
14 



22 
10 



•57 3 F 
•94 7 F 
•83 6 Mr 



•20 
•57 



Jr 
Jr 
F 

Jr 
Jr 

F 
Jr 
F 



3 

n 

•46 7 
•83 4 
•73 3 



F 
F 

Mr 
Mr 
F 

Mr 



27# 

16 
7 

24 
13 
14 
4 
21 
11 



•10 
•47 
•36 

•73 
•10 
•63 
•00 
•36 
•26 



1 Jr 
6 Jr 

5 F 

2 Jr 

6 Jr 

5 F 

3 Jr 

1 F 

6 F 
3 Jr 

2 F 



30 ' 


10 


7 F 


280 


•63 


19 


•46 


4 F 


17o 


•99 


70 * 


■36 


3 Mr 


8 


•89 


27* 


•73 


1 F 


26 


•26 


16 


•10 


5 F 


14 


•63 


3 


•99 


4 Mr 


5 


•62 


24 


•36 


1 F 


22 


•89 


12 


•26 


7 Mr 


12 


•79 


31 


•62 


5 Mr 


2 


•16 


20 


•99 


2 F 


19 


•62 


8 


•89 


1 Mr 


10 


•42 


290 


•26 


5 F 


27 


•79 


17#0 


•62 


3 F 


16 


•15 


5 


52 


2 Mr 


7 


•05 


25 


•89 


6 F 


24 


•42 


15 




; 3 F 


13 


•79 


•26 | 


1 £ Mr 


14 


•32 


2 


•15 


2 Mr 


3 


•68 


22 


•52 


7 F 


21 


•05 


10 


•42 


5 Mr 


no 


•95 


30 


•78 


3 F 


290 


•32 


19 


•15 


7 F 


170 


•68 


7 


•05 


6 Mr 


8 


•58 


27* 


•42 


3 F 


25 


•95 


16 


•78 


1 F 


15 


•31 


3 


•68 


7 Mr 


5 


•21 


24 


•05 


4 F 


22 


•58 


11 


•95 


3 Mr 


13 


48 


1 


•31 


7 Mr 


1 


•84 


20 


•68 


5 F 


19 


•21 


80 


•58 


4 Mr 


10 


•10 



do 



TABLE X- 



C5 

bf) 



CQ 



3 .1 



CQ 



Com- 
mence- 
ment of 
Solar 
Year. 



S-q 



1^ 



c6 



g 

o 

I 

S5 



§ 



55 



a 

o 
a 



, 0*8 Anom col. 6 + 29-53059 

g ( 's Anom col. 7 + 1976 

4 

A.D. £ Yaiaakha Jyesbta 



J* 
<x> 



a* 

<o o 



4* 



■£ ■* 53 
£ £ S 



<3 



■f 59 06117 
+ 5-95<> 

Ashada 



S § 



Q 



d 
o 

I 



+ 88-59176 + 11812238 
+ 5'928 + 7-904 

Sravana Bhadrapada 



Q 



2 



8219 175 

3220 176 

3221 177 

3222 178 

3223 179 

3224 180 

3225 181 

3226 182 

3227 183 

3228 184 

3229 185 

3230 186 

3231 187 

3232 188 

3233 189 

3234 190 

3^35 191 

3236 192 

3237 193 

3238 194 

3239 195 

3240 196 

3241 197 

3242 198 



40 15M -5164 24-1232 14-446 118 

41 15M -7751 13-2315 10 603 119 

42 15M -0339 2*3398 6-760 120 



4# 15M -2926 20*9787 
44 15M -5514 10*0870 



4-893 121 
1'051 122 



45 IBM' -8101 28*7259 26-789' 123 

46 15M -0689 17-8342 22-896 124 

47 IBM -3277 6 9425 19*053 125 



48 15M *5864 25-5814 17*^6 126 

49 IBM -8452 14*6897 13-344^ 127 

50 15M -1039 3-7980 0-501 128 

51 IBM -3627 22-4369 7-634 129 

52 ISM -6214 11-5452 3-791 130 

53 15M -8802 0*6535 27-503 131 

54 IBM '1389 19-2923 2S*636 132 
ISM -3977 8-4006 21-794 133 

56 IBM *6S65 27 0395 19*927 134 

57 IBM '9152 16*1478 16-084 135 

58 IBM *1740 6-2561 12*241 136 

59 U 15M -432 7 23-8950 10*375 137 

60 IBM '6915 13-0083 6*532 138 

61 15M -9502 2-1116 2-689 139 

62 15H -2090 20*7505 0*822 140 

63 15M *4678 9*8589 24-534 141 



15M *7265 28-4977 22-667 142 
IBM *9853 17-6060 18-825 1 43 
IBM -2440 6-7148 14*982 144 

IBM -5028 25-3532 13- lib 145 
15M *7615 14-4615 9-272 146 
16M -0203 3-5698 5-430 147 

15M -2791 22*2087 3 563 148 
15M -5378 11*3170 27*275 149 
15M -7966 0-4253 23-432 150 



3243 199 6* 

3244 200 65 

3245 201 66 

3216 202 67 

3247 203 68 

3248 204 69 

3249 205 70 

3250 206 71 

3251 207 72 

3252 208 73 16M '0553 19-0641 21-565 161 

3253 209 74 15M *314 1 8-1724 17*723 1 52 

IBM -5728 26-8113 15*856 153 
15M -8316 15-9196 12-013 154 
16M -0904 5-0279 8-170 155 



3254 210 75 

3255 211 76 

3256 212 77 



3257 213 78 15M -3491 23-6668 6*304 156 

3258 214 79 15M '6079 12-7751 2-461 157 



5 Ap 
3 Mr 



8 

29 



7 Mr 17 



6 Ap 
3 Mr 



5 
25 



•64 7 My 8 
•01 4 Ap 27 
•37 f 1 Ap 15 
(3 My 15 
•27 7 My 4 
•64 5 Ap 24 



5 2 Ap 13 -54 4 My 13o 

6 6 Ap 1 -90 1 My 1« 

1 4 Mr 220% -28 5 Ap 20m 

2 3 Ap 10m -17 4 My 9 

3 7 Mr 30 -53 2 Ap 29 

4 4 Mr 18 -90 6 Ap 17 



3 Ap 6 
1 Mr 27 
5 Mr 16 
7 Ap 15 
2 4 Ap 3 
4 1 Mr 23 



6 
7 



•80 
•17 
•53 
•06 
•43 
•80 



5 My 6 

2 Ap 25 
1 My 14 

B My 2 

3 Ap 220 



B 7 Ap 

6 6 Ap 

7 2 Mr 



11#0 -70 i My 11 
lmo *06 6 Ap 30 
20 .-43 3'Ap 18 



1 Ap 
B Mr 



8 
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3573 529 394 18M -1162 7-4375 13- 176 4 72 



3574 530 395 18M -3749 

3575 531 396 18M '6337 

3576 532 397 18M -8924 

3577 533 398 18M -1512 

3578 534 399 18M -4099 

3579 535 400 18M -6687 

3580 536 401 18M »9274 

3581 537 402 18M -1862 

3582 538 403 18M -4450 

3583 539 404 18M -7037 

3584 540 405 18M 9625 

3585 541 406 18M '2212 

3586 542 407 18M -4800 

3587 543 408 18M '7387 

3588 544 409 18M '9975 
3g89 545 410 18M -2563 

3590 546 411 18M '5150 

3591 £47 41€ 18M '7738 

3592 548 413 19M -032$ 

3593 549 414 18M -2913 

3594 550 41£ 18M -5500 

3595 551 416 18M -$088 

3596 552 417 19M -0675 

3597 553 418 18M -3263 

3598 554 419 18M • 5851 

3599 555 420 18M -8438 

3600 556 421 19M 1026 



26- 0763 11-310 4 73 

15- 1846 7-467 4 74 

4- 2929 3-624 475 

22-9318 1-757 476 

12- 0401 25-469 477 
1-1484 21-627 478 

19-7873 19-760 479 
8-8956 15-917 480 

27- 5345 14-050 481 

16- 6428 10-208 482 

5- 7511 6-365 483 

24- 3900 4-498 484 

13- 4983 0*655 485 
2*6061 24-367 486 

21-2455 22-500 487 

10- 3538 18-658 488 

28- 9927 16-791 489 

18- 1010 12-948 490 

7- 2092 9- 105 491 

25- 8481 7-239 492 

14- 9564 ' 3-396 4 93 
4 0647 27- 108 494 

22*7036 25-241 495 

11- 8119 21-398 496 
0-9202 17-556 4 97 

19- 5591 15-689 498 

8- 6674 11*846 499 
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ARYA SIDDHANTA FROM 500 AD TO 999 A.D. 
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H.B.— For Surya Siddhant-a figures for A.D. 500 to AJD. 999 see pages 76—79 below. 
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6 
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•01 


29 


5 Jr 
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•45 
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24 


•07 


30 
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4 F 


13 


•48 


5 


Mr 


14 


•96 


31 


7 Jr 


4 


•27 
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2 
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3 Mr 


4 


•33 
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24 


•64 


32 


6 Jr 


23 


•17 


7 F 


21 


•7U 




3 Jr 


11 


•54 




5 F 


10 


•07 


6 Mr 


11 










•on 
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30 


•43 


3 


F 


28 


•96 




5 D 


21 


•27 


35 


6 Jr 


19 


•80 


1 F 


18 


•33 


36 


4 Jr 


9 


•17 


5 F 


7 


•70 


7 Mr 


80 


•23 
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28 


•53 


37 


3 Jr 


27 


•06 


4 IT 


25 


•60 


38 


7 Jr 


160 


•43 


1 F 


14« 


•96 


3 


Mr 


16 


•49 


39 


4 Jr 


50 


•80 




6 F 


4 


•38 


7 


Mr 


5 


•86 


2 D 


26#0 


•17 


40 


3 Jr 


24 


•70 


5 


F 


23 


•23 


41 


1 Jr 


13 


•06 


2 F 


11 


•59 


4 


Mr 


13 


•12 


42 


5 Jr 


2 


•43 




6 Jr 


31 


•96 


1 


Mr 


2 


•49 


2 D 


22 


•80 


43 


4 Jr 


21 


•33 


5 


F 


19 


•86 




1 Jr 


10 


•70 




3 F 


9 


•23 


4 


Mr 


9 


•76 




6 D 


30 


•06 


45 


7 Jr 


28 


•59 


2 


F 
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•12 




3 D 


19 


•43 


46 


f 4 Jr 


17 


•96 


1 


Mr 


18 


•02 










(6 F 


160 


•49 










47 


2 Jr 


7 


•32 




3 F 




•86 


5 


Mr 


7 


•39 




6 D 


27 


•69 


48 


1 Jr 


26 


•22 


2 


F 


24 


•76 


49 


5 Jr 


14 


•59 




7 F 


13 


12 


1 
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14 


•65 


50 


2 Jr 


3 


•96 
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2 


•49 


6 


Mr 


4 
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TABLE X- 



a 

08 



15 
w 

B 



Com- 
mence- 
ment of 
Solar 
Year. 



§1 3 rd 



S3 

O 



a 

o 



A.D. 



©'sAnomcol. 6 + 29-53059 +59 06117 + 88-59176 + 118-12235 
t 's Anom col. 7 + 1-976 + 3-952 + 5-928 + 7-904: 

Yaisakha Jyeshta Ashada Sravana Bhadrapada 



o 



Ills- 



8? 



Q 



5-. 



(3 



O CJ 



i 



3651 607 472 19M -2951 14-25553 18-395 5 5 7 

3652 608 473 19M -5538 3-36397 14-553 551 1 



3653 609 474 lSJl 

3654 610 475 19M 

3655 611 476 19M 

3656 612 477 19M 

3657 613 478 18M 

3658 614 479 19M 

3659 615 480 19M 

3660 616 481 19M 

3661 617 482 18M 

3662 618 483 19M 

3663 619 484 19M 

3664 620 485 19M 

3665 621 486 18M 

3666 622 487 19M 
3^67 623 488 19M 

3668 624 489 19M 

3669 625 490 18M 

3670 626 491 19M 

3671 627 492 L9M 

3672 628 493 19M 

3673 629 494 18M 

3674 630 495 19M 

3675 631 496- 19M 

3676 632 497 19M 

3677 633 498 19M 

3678 634 499 19M 

3679 635 500 19M 

3680 636 501 19M 

3681 637 502 19M 

3682 638 503 19M 

3683 639 504 19M 

3684 640 505 19M 

3685 641 506 19M 

3686 642 507 19M 

3687 643? 508 19M 

3688 644 509 19M 

3689 645 510 19M 



8125 22-0030012-688 552 2 
0711 11-11143 8-845 5 5 3 4 
3299> 0-21987 5-012 564 5 

5885 18-85889 3-136 5 5 6 6 
8472 7-96733 26*848 5 5 6 7 



7 Ap 
4 Mr 

3 Ap 
1 Mr 

j 5 Mr 
(7 Ap 

4 Ap 
1 Mr 



1059 26-60635 24-982 5 5 7 2 7 Ap 

3646 15-71-472 21-140 558 3 5 Ap 

6233 4-82383 17-298 5 5 9 4 2 Mr 

8819 23-46225 15-431 560 5 1 Ap 

1406 12-57069 11*589 561 7 5 Mr 

3993 1*67912 7 747 6 62 1 3 Mr 



6580 20.31814 
9167 9-42658 

1753 28*06561 
1440 17* 17403 
6927 6*28248 

9514 24-92150 
2101 14-02993 
4687 3-13837 



5-881 563 2 
2-038 564 3 

£h4i 565 5 
23^566 6 

20-042 667 7 

18- lie 568 1 
14-333 5 6 9 3 
10-491 .570 4 



7274 21-77749 8-625 57 1 5 
9861 10-88582 4-783 5 7 2 6 
2448 29-52484 0-941 573 1 

5035 18-63329 26 629 574 2 
7621 7-74172 22-787 5 7 5 3 

0208 26-38074 20-920 5 7 6 4 
2795 15-48918 17-078 577 6 
5382 4-59761 13-236 578 7 

7969,23-23664 11-370 5 79 1 
0555 12-34508 7-527 580 2 
3142 1*45351 3-684 581 4 

5729 20 09253 1*819 582 5 
8316 9*20097 25-528 5 8 3 6 

0903 27-83999 23-665 584 7 
3490 16-94843 19*823 6 8 5 2 
6076 6 05687 16-980 5 8 6 3 

8663 24-69588 14* 114 5 8 7 4 
1250 13-80432 10.273 588 5 



6 Ap 

3 Mr 
[1 Mr 
[2 Ap 

7 Ap 

4 Mr 



4 Ap 

1 Mr 
;5 Mr 
.7 Ap 

4 Ap 

2 Mr 

7 Ap 

5 Ap 
2 Mr 

1 Ap 
5 Ap 



2 
22 

9o 
30O 
19«Q 

18 
7 
26 

14 
4 
24 

11 

31 
21 



1 Ap 8 
6 Mr 28 

5 Ap 16 

2 Ap 5 

6 Mr 25 

5 Ap 12 

3 Ap 2. 

7 Mr 22 



10O 
29o 
19« 

17 
7 
27 



3 Ap 14 
7 Ap 3 
5 Mr 24 



12 

31 
20o 
19 
8 
29 

15 

5 



13 
1 



55 
92 

82 
18 
55 
08 
45 
81 

71 

08 
45 

34 
71 

08 

98 
34 



2My 2 
6 Ap 21 



5 My 

2 Ap 
1 My 

6 My 

3 Ap 



17 

6 
25 



2 My 14 
6 My 3 

3 Ap 22 



My 10o 
Ap 30no 
Ap 19# 

My 19 
My 8 
Ap 26 



24 6 My 15 
61 4 My 5 
97 1 Ap 24 



85 
74 
61 

50 
87 
23 
77 
13 
50 

40 
76 
13 

03 
40 
76 
29 
66 
03 



7 My 12 
4 My 1 
2 Ap 210 



My 10 
Ap 28 
My 17 



My 
Ap 



6 
26 



4 My 13 
2 My 3 
6 Ap 22 



5 My 
2 Ap 



HO 
29 



1 My 18 

6 My 8 
3 Ap 27 



93 2 My 15 

29 6 My 4 

66 4 Ap 24 

16 3 My 13 

92 7 My lO 
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6 Jl 


29 
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10 
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98 
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22 


•51 
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20 


•57 
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19 
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7 
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28 


•30 


4 Jl 


27 
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17 


•67 


2 Jl 
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14 


















10 


51 


5 Je 


7 
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6 
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5 
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26 
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24 
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24 


•46 
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14 
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13 
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3 
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•04 
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•57 
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20 
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•93 1 
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10 


•46 
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29 
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20 
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18 
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17 


•26 
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8 
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8 
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5 Au 


6 
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27 
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26 


•46 
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15 
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15 
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13 


66 
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5 


•19 
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4 
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3o 
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25 
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22 


•15 
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12 
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10 


•52 


29 


3 Je 


1 
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66 
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20 


•25 


5 Au 
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20 
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•15 


56 
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9 
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29 


•46 
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27 
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27 
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i5 
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19 
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6 
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6 
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4 
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56 
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27 


•09 


6 Je 


25 
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C 1 .Jl 


25 
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( 2 Au 


23#Q '68 


46 
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13 


•99 


5 Jl 


13 


•52 


7 Au 


12 
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•41 


82 


1 Je 


3 


•35 


2 Jl 


20 
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If 


19 


5 My 


23 


•72 


f7 Je 


220 


•25 
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20 
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J 


1 Jl 


21 


•78 
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09 


4 Je 
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'6 Jl 


11 


•15 


7 Au 


9 


45 
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30* 


•99 


3 Je 


29 


•52 


5 Jl 


29 


•05 



N.B.— For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages 76—79 below. 



$3 



Arya Siddhanta. 



4 147-65293 
4 9*880 

Agirina 



4- 177-18353 
+ 11*856 

Kartlka 



+ 2067 1411 
4. 13-832 



4- 236-24470 
+ 15-808 



4- 265-77422 
4- 17-784 



+ 295-30588 
4- 19760 



4-324-83647 
4-354-36705 
4- 21-736 
4- 23-712 



Margasira Pausha A.D Magha A.D. Phalguna Ohaitra 
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1 S 
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7 S 
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16 

4 
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2 
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9 
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17 

6 

26 
14 

3o 
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10 
31 
19 

7 

27 
15 

5 
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1« 
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17 
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26 
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3« 
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•48 
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68 


50 


•12 


69 
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2 
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72 


21 


11 
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74 
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•38 
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76 


6 
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77 
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79 


4 


•27 


80 


22 


•64 
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•54 
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19 
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84 


8 


•17 


85 


27 


•54 
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•39 


87 


5 
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88 


24 
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5 
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6 
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86 
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■S ^ Yaisakha Jyeshta Ashada Sravana Bhadrapada 
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-15^5 i J 3 ^ r 3^ -3 3 5 -S3- IS- -s 

Abo's to K ® £ t>> 2 IS a ^ 9 <S ^ o'SS^o ^ *f *g 

#690 646 511 19M -3837 2-91276 6-430 589 7 3 Mr 22 -29 f 4 Ap 20o -82 7 Je 18 '88 2 Jl 

(6 My 20m -35 

3691 647 512 19M -6424 21-55178 4-563 590 1 2 Ap lOo -19 3 My 9 -72 5 Je 8 -25 6 Jl 

3692 648 513 19M -9010 10-66022 0-721 591 2 6 Mr 30 -56 1 Ap 29 -09 2 My 28 -62 4 J e 

3693 649 514 19M -1597 29-29925 26 409 5 9 2 3 ( 4 Mr 18m -92 6 My 16 -98 1 Je 15 -51 3 Jl 

(5 Ap 17 -45 

3694 650 515 19M -4184 18-40757 22-568 593 5 2 Ap 6 -82 4 My 6 -35 5 Je 4 -88 7 Jl 

3695 651 516 19M -6771 7-51611 18-725 5 9 4 6 7 Mr 27 -19 1 Ap 25 -75 3 My 25 -25 4 J e 

3696 652 517 19M -9358 26 15445 16 858 595 7 6 Ap 15 -09 7 My 14 -62 2 Je 13 -15 3 Jl 

3697 653 518 19M -1944 15-26357 13-016 596 1 3 Ap 3 -45 4 My 2 -98 6 Je lO -51 1 Jl 

3698 654 519 19M -4531 4-37201 9-174 5 9 7 3 7 Mr 23 -22 2 Ap 22 -35 J 3 My 21o -88 6 Jl 

i 5 Je 20 .41 

3699 655 520 19M -7118 23 01103 7-308 598 4 6 Ap 11 -72 1 My lit -25 2 Je 9 -78 4 Jl 

3700 656 52M9M -9705 12-11946 3-466 599 5 4 Ap lO -08 5 Ap 30# -62 7 My 30 '15 1 Je 

3701 657 522 19M -2292 1-22790 27-178 600 6 f 1 Mr 20O '46 4 My 18 -52 6 Je 17 -05 7 Jl 

I 2 Ap 18 -99 

3702 658 523 19M -4878 19-86693 25-312 601 1 7 Ap 8 -36 1 My 7 -89 3 Je 6 -42 4 Jl 

3703 659 524 19M -7465 8-97535 21-469 602 2 4 Mr 28 -72 6 Ap 27 -25 7 My 26 -79 2 Je 

3704 660 525 20M *0052 27-61438 19*603 6 3 3 3 Ap 16 -62 5 My 16 -15 6 Je 14 -68 1 Jl 

3705 661 526 19M -2639 16-72282 15-761 604 4 7 Ap 4 -99 2 My 4 -52 4 Je 3 -05 5 Jl 

3706 662 527 19M -5225 5-83125 H*919 605 6 6 Mr 25 -38 6 Ap 23 -89 1 My 23 -42 C 2 Je 

3707 663 628 19M '7812 24*47028 10*053 6 6 7 4 Ap 13 '25 5 My 12o *78 7 Je 11a -31 1 Jl 

3708 66* 529 20M -0399 13-57872 6-210 6 07 1 1 Ap 2 -62 3 My 2o *15 4 My 31 -68 6 Je 
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3721 680 545 20M -jl788 16*49720 11*699 623 7 3 Ap 5 -68 5 My 5 -21 6 Je 3 *74 1 Jl 3o -27 2 Au 1 -80 
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N.B.— For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages 76—79 below. 
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3764 720 585 20M -5260 23*79345 

3765 721 586 19M *7847 12*90189 

3766 722 587 20M -0434 2*01033 



*) K . Of? 1 AMI* 

J5-861 627 


D 


1 Mr 


22 


•68 


( 3 Ap 21# 


• Ol 

•21 


6 Je 19 


•27 


7 Jl 


18 


•80 


2 Au 


17 


•33 












f 4 My 20 


•74 
















23-995 628 


6 


7 Ap 


9* 


•57 


2 My 9 


•10 


3 Je 7 


•63 


5 Jl 


7 


•17 


6 Au 


5 


•70 


20-153 6 29 


1 


4 Mr 


29 


•94 


6 Ap 28 


•47 


1 My 28 


•00 


2 Je 


26 


•53 


4 Jl 


26 


-06 


18*286 630 


2 


3 Ap 


17 


•84 


5 My 17 


•37 


6 Je 15 


•90 


1 Jl 


15 


•43 


2 Au 


13«C 


j »9$ 


14-444 631 


3 


1 Ap 


7 


•21 


2 My 6 


•74 


4 Je 5 


•27 


5 Ji 


4 


*80 


7 Au 


3 


•33 


. 10*602 6 32 


4 


5 Mr 


26 


•56 


7 Ap 25 


•10 


1 My 24 


•63 


( 3 Je 


230 


•16 


6 Au 


21 


•23 


8-735 633 


6 
















/ 4 Jl 


22 


*69 








4 Ap 


14 




6 My 14 


•00 


7 Je l2#o -53 


2 Jl 


12 


•06 


3 Au 


10 




4-893 6 34 


7 


1 Ap 


3 


•84 


3 My 3 


•37 


4 Je lo 


•90 


6 Jl 


1 


•43 


7 Jl 


30 


-96 


1-051 635 


1 


6 Mr 


24 


•20 


7 Ap 22o 


•73 I 


I 2 My 22 


•27 


5 Jl 


20 


•33 


6 Au 


18 


•86 














| 


1 3 Je 20 


•88 














26-739 636 


2 


5 Ap 


110 


•10 


6 My 10 


•63 


* 1 Je 9 


•16 


2 Jl 


8 


'69 


4 Au 


7 


•22 


22*897 637 


4 


2 Mr 


31*0 -47 


4 Ap 30 


•00 


5 My 29 


•53 


7 Je 


28 


•07 


1 Jl 


27 


•59 


19*055 638 


5 i 


[6 Mr 


20» 


•84 


2 My 18 


•90 


4 Je 17 


•43 


5 Jl 


16 


•96 


7 Au 


15 


'49 






1 1 Ap 


19 


•37 
















17^188 639 




"5 Ap 


8 


•73 


7 My 8 


•26 


1 Je 6 


•79 


3 Jl 




•33 


4 Au 


40 


•86 


13*346 640 


7 


3 Mr 


28 


•10 


4 Ap 26 


•63 


6 My 26 


•16 


7 Je 


24 


•69 


J 2 Jl 


240 


•22 


11*480 641 






















I 3 xu 


22 


•75 


2 


2 Ap 


16 


•00 


3 My 15 


•53 


5 Je 14 


•06 


6 Jl 


130 


•59 


1 Au 


12 


•12 


7*638 642 


3 


6 Ap 


5 


•37 


7 Mv 4 


•90 


2 Je 3 


•43 


3 Jl 


2 


•96 


5 Au 


1 


*49 


3-795 643 


4 


3 Mr 


25 


•73 


5 Ap 24 


•26 i 


6 My 23o 


•79 


2 Jl 


21 


•85 


4 Au 


20 


•39 














( 


. 1 Je 226 


•32 














1-929 644 


5 


2 Ap 12 


•63 


4 My 12o 


•16 


5 Je 10 


•69 


7 Jl 


10 


•22 


1 Au 


8 


•75 


25-641 645 


7 


7 Ap 


2 


•00 


1 My 1 


•53 


3 My 31 


•06 


4 Je 


29 


•59 


6 Jl 


29 


•12 


21*799 6 46 


1 


4 Mr 


22o 


•36 j 


5 Ap 20m 


•89 


1 Je 18 


•96 


3 Jl 


18 


•41 


5 Au 


17 


•02 




2 








7 My 20^ 


•43 


















19-933 6 47 


3 Ap 


10 


•26 


4 My 9 


•79 


6 Je 8 


•32 


7 Jl 


7 


•85 


2 Au 


6 


•39 


16*091 648 


3 


7 Mr 


29 


•63 


2 Ap 28 


•16 


3 My 27 


•69 


5 Je 


26 


•22 


6 Jl 


25 


•75 


14-2$4 649 


5 


6 Ap 


17 


•53 


1 My 17 • 


•06 


2 Je 15 


•59 


4 Jl 


15 


•12 


5 Au 


13 


•65 


10-383 650 


6 


3 Ap 


6 


•89 


5 My 6 


•42 


6 Je 4 


•95 


1 Jl 


40 


•49 


3 Au 


3# 


•02 


6*540 651 


7 


1 Mr 


27 


•26 


2 Ap 25 


•79 


4 My 25 




5 Je 


230 


.*85 


1 Au 


21 


•91 


4-6?4 652 














•32 | 


7 Jl 


23 


•38 








1 


7 Ap 14 


•16 


1 My 13 


69 


3 Je 12o 


•22 


4 Jl 


11 


•75 


6 Au 


10 


•28 


0-831 653 


3 


4 Ap 


3 


•53 


6 My 3 


•06 


7 Je U 


•59 


2 Jl 


1 


•12 


3 Jl 


30 


•65 


24-544 6 54 


4 


1 Mr 


23 


•89 


3 Ap 22o 


•42 | 


4 My 21 


•95 


1 Jl 


20 


•01 


2 Au 


18 


•55 
















6 Je 20 


•48 














22-677 6 55 


5 


7 Ap llto -79 


2 My 11 


•32 


3 Je 9 


•85 


5 Jl 


9 


•38 


6 Au 


7 


•91 


18*835 6 56 


6 


5 Mr 


31 


•16 


6 Ap 29 


•69 


1 My 29 


•22 


2 Je 


27 


•75 


4 Jl 


27 


•28 


14*993 6 57 


*i 


'2 Mr 


20 


•52 


5 My 18 


•59 


7 Je 17 


•12 


1 Jl 


16 


•65 


3 Au 


ISO 


•18 


13-127 658 




4 Ap 


19 


•05 




















2 


1 Ap 


8 


•42 


2 My 7 


•95 


4 Je 6 


•48 


6 Jl 


6 


•01 


7 Au 


40 


•54 


9*285 6 59 


3 


5 Mr 


28 


•79 


7 Ap 27 


•32 


1 My 26 


•85 


3 Je 


25 


•38 


t 4 Jl 


24tO 


•91 


7*418 660 






















( 6 Au 


23 


•44 


4 


4 Ap 


15 


•69 


6 My 15 


•22 


7 Je 13 


•75 


2 Jl 


13» 


•28 


3 Au 


11 


•81 


3*576 661 


6 


2 Ap 


5 


•05 


3 My 4 


•58 


5 Je 3o 


•11 


6 Jl 


2« 


•65 


1 Au 


1 


•18 


27*288 6 62 


7 


6 Mr 


25 


•42 


7 Ap 23 




2 My 23*0 '48 


5 Jl 


21 


•54 


7 Au 


20 


•07 












•95 | 


4 Je 22 


•01 














25*422 6 63 


1 


5 Ap 


13 


•32 


6 My 12* 


•85 


1 Je 11 


•38 


2 Jl 


10 


•91 


4 Au 


9 


•44 


21*580 6 64 


2 


2 Ap 


1Q 


•69 


4 My 1 


•22 


5 My 30 


•75 


7 Je 


29 


•28 


1 Jl 


28 


•81 


17-737 665 


4 


7 Mr 


22o 


•05 J 


1 Ap 20# 


•58 


4 Je 18 


•64 


6 Jl 


18 


•17 


7 Au 


16 


•71 



3 My 20 -11 



N.B.— For Surya Siddhanta^figures for A.D. 500 to A.D, 999 see pages 76—79 below. 
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3767 723 588 20M -3021 20*64934 15*871 

3768 724 589 20M -5608 9*75779 12*029 

3769 725 590 19M *8194 28*39681 10*163 

3770 «726 591 20M -07R1 17*50524 6*320 

3771 727 592 20M -3368 6*61368 2*478 

3772 728 593 20M *5955 25*25280 0*612 

3773 729 594 19M -8542 14*36113 24*324 

3774 730 595 20M -1328 3*46957 20*483 

3775 731 596 20M -3715 22*10860 18*616 

3776 732 597 20M -6302 11*21703 14*773 

3777 733 598 19M -8889 0*32546 10*931 
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3801 757 622 20M *0972 4*70321 19164 

3802 758 623 20M -3559 23*34224 17*288 

3803 759 624 20M *6146 12*45066 13-456 

3804 760 625 20M '8733 1*55910 9-614 
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N.B.-For Surya Siddhanta figures for AD. 500 to A.D. 999 see pages 76-79 below. 
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+ 9-880 + 11-856 + 13-832 + 15-808 

Asvina Kartika Margasira Pausha A.D. 
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3845 801 666 20M -4792 27*49437 21-470 744 4 5 Ap 16 -97 7 My 

3846 802 667 20M '7378 16*60280 17*629 745 6 3 Ap 6 *84 3 My 

3847 803 668 20M '9995 5*71124 13*786 7 4 6 7 7 Mr 26 *7l 2 Ap 

3848 804 669 21M *2552 24*35026 11*920 7 47 1 6 Ap l4o *61 1 My 
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J 1 Ap 20 *03 
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3863 819 6S4 21M *1354 8*62974 19*275 7 6 2 6 2 Mr 29 '77 4 Ap 

3864 820 685 21M *3941 27*26876 17*409 7 6 3 7 1 Ap 17 *67 3 My 
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3877 833 698 2oM *7569 3-80077 2*912 7 7 6 2 1 Mr 24o *66 3 Ap 

3878 834 699 21M *0156 22*43980 1-052 777 -4 7 Ap 12 -46 1 My 
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3882 838 703 21M *0503 8*40413 15*213 781 2 5 Mr 29 *46 6 Ap 

3888 839 704 21M '3090 27*04315 13*347 7 8 2 3 4 Ap 17 *36 5 My 

H.B.— For Surya Siddhanta figures for A.D. 500 to A.J>. 999 see pages 76—79 below. 
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•49 

•38 
•75 
•12 

•02 
•38 
•75 



5 Je 
2 Je 
1 Je 



13 
2 
21 



5 Je 10 
3 My 30 



6 Jl 

3 Je 
2 Jl 

6 Jl 

4 Je 



1 Je 
6 Je 
3 My 

2 Je 
6 Je 

My 



f4 Mj 
J 5 Je 
65 3 Je 



170 
7#0 
27« 

14 
3 
24 
22 
12 



3 Jl 
7 Jl 
Je 
Jl 
Jl 
Jl 
Jl 



•96 

•33 



4 Jl 
1 Je 



•23 7 Jl 
•59 5 Jl 
•96 C 2 Je 
(4 Jl 



•86 
•22 
•59 
12 
•49 
•86 
•75 

•12 
•49 

•39 
•75 

, af 

•02 
•38 
•28 

•65 
•02 



1 Jl 

5 Jl 

4 Jl 

2 Jl 

6 Je 

5 Jl 

2 Jl 

7 Je 

5 Jl 

3 Jl 
7 Je 

2 Jl 

6 Jl 

3 Jl 
2 Jl 



J! 
Je 



91 

•28 
65 f 
1 6 Jl 
4 Jl 



3 Jl 
7 Jl 
5 Je 



•55 
•91 
•28 
•81 
•18 



1 Jl 
7 Jl 

4 Jl 



11 


•33 


7 Au 


9 


-86 


30 


•70 


5 Jl 


30 


23 


190 


•60 


4 Au 


18* 


•13 




*96 


1 Au 


6ft 


*49 




•33 ] 


5 Jl 


26 


86 




( 


7 Au 


25 


39 


16 


•23 


4 Au 


14 


•76 


5 


•60 


2 Au 


4 


•13 


23 


•96 


1 Au 


22 


•02 


23 


•49 








12 


•86 


5 Au 


11 


•39 


2 


•23 


2 Jl 


31 


•76 


21 


12 


1 Au 


190 


•66 


9 


•49 


6 Au 


80 


•09 


28 


•86 


3 Jl 


28« 


•32 


17« 


•76 


2 Au 


16 


•29 


7 


•12 


6 Au 


5 


•65 


25 


•49 


5 Au 


23 


•55 


25 


•02 








14 


•39 


2 Au 


12 


•92 


3 


•76 


7 Au 


2 


•29 


22 


•65 


6 Au 


21 


18 


11 


•02 


3 Au 


9 


•55 


30 


•39 


7 Jl 


290 


•92 


190 


•28 


6 Au 


17 


•82 


8*D 


•65 


4 Au 


7 


•18 


27 


•05 


[ 1 Jl 


26 


•55 






3 Au 


25 


•08 


15 


•92 


* 7 Au 


14 


•45 


5 


•28 


4 Au 


3 


•81 


24 


•65 


3 Au 


22 


.71 


24 


•18 








12 


•55 


1 Au 


11 


•08 


1 


•92 


5 Jl 


31 


•45 


20 


•81 


4 Au 


19#Q '34 


10 


•18 


1 Au 


8no 


•71 


280 


•55 


6 Jl 


28 


•08 


17 


•44 


4 Au 


15 


•98 


6 


•81 


2 Au 


5 


•34 


26 


•18 


1 Au 


24 


•24 


25 


•71 








14 


•08 


5 Au 


12 


•61 


3 


•44 


2 Au 


1 


•97 


22 


•34 


1 Au 


20 


•87 


11 


•71 


6 Au 


10O 


'24 



N B — Foi Surya Siddhanta figures for A.D, 500 to A.D. 999 see pages 76—79 below. 
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Arya Siddhanta. 

+ 147-65293 + 177-18353 
+ 9-880 4- 11*856 



Asvina 



Kartika 



+ 206-71411 
+ 13-832 



+ 236-24470 
+ 15-808 



+ 265-77529 
+ 17-784 



+ 295*30588 
+ 19-760 



Margasira Pausha A.D. Magha A,D. Fhalguna 



+324*83647 
+354-36705 
+ 21-736 
+ 23712 

Chaitra 



*3 

9, a 



| 

P=4 



2 S 


8o 


•39 


6 An 


28« 


•76 


5 S 


16 


•66 


3 B 


5 


•03 


1 s 


23 


•92 


6 S 


13 


•29 


3 S 


2 


•66 


2 S 


20 


•55 


6 S 


9 


•92 


4 Au 


30 


•29 


3 S 


18 


19 


7 S 


6 


•55 


4 Au 


26 


•92 


3 S 


14 


•82 


1 S 


4 


•19 


7 S 


22 


•08 


4 s: 


11 


•45 


1 Au 


31 


•82 


7 S 


190 


71 


5 S 


8#O*08 


2 Au 


28 


•45 


1 S 


16 


•35 


5 S 


5 


•71 


4 S 


23 


•61 


IS 


12 


•98 


6 S 


2 


•34 


5 S 


21 


•24 


2 S 


9 


•61 



03 

3 | 

s § 



3 O 
1 S 
7 O 

4 O 

3 O 

7 O 

5 O 

4 O 



6 Au 290 
5 S 17 



•98 
•87 



3 S 7 -24 
7 Au 26 -61 



6 S 
3 S 
2 S 



14 

3 



7 S 11 
4 Au 31 
3 S 190 



7 

27 
16 

4 
23 

12 
2 

20O 



eft 

| § 



10 9« 

5 S 28 
4 O 17 



•92 
•29 
•19 

•56 
•45 

•82 
•19 
•09 

•45 
•82 
•72 



5 N 
2 O 

1 N 

6 N 

4 N 

2 N 

6 

5 N 

2.N 

7 O 

6 N 



6 
26 
14 

3 

21 

no 

310 
18 

7 
28 
16 



2 O 
6 S 



6 -08 3 N 4 
25 '45 7 O 24 



5 14 
2 3 
10 21 



•51 
•87 
•77 

•14 

•50 
•40 



5 O 
3 S 

2 O 

6 O 

3 S 

2 O 

7 O 

6 

3 O 

7 

6 

4 O 
1 S 

7 O 

4 
(2 S 
[3 

1 

5 
4 

1 O 

6 S 
4 O 



10 

30O 

19 

7 

26 
15 



•35 
•72 
•61 

•98 
•35 
•24 

•61 
•98 
•88 



6 N 
4 N 

3 N 

7 N 

4 O 

3 N 

I N 

5 O 

4 N 



12 
2 

20O 

29 
17 

6 
26 
14 














O 


3 a 








1 


03 £ 

03 r\ 












CO 

Q 






•45 


7 D 


6 


-09 


62 


•82 


4 N 


25 


•35 




•72 


3 D 


14 


•25 


64 


•09 


7 D 


2 


•62 


65 


•98 


6 D 


21 


•51 


66 


•35 


3 D 


109 


•88 


67 


•72 


1 N 


30 


•25 




•62 


7 D 


18 


•15 


69 


•98 


4 D 


7 


•51 


70 


•35 


1 N 


26 


•88 




•25 


7 D 


15 


•78 


72 


•61 


5 D 


4 


•14 


73 


•98 


2 N 


23 


•51 




•89 


1 D 


120 


•41 


75 


•25 


5 D 


lo 


•78 




•14 


4 D 


19 


•67 


77 



•51 
•88 
•78 

•14 
•51 
•41 



2D 9 

6 N 28 
5 D 17 

2D 5 

7 N 25 
5 D 13 



•04 
•41 
•31 

•67 
•04 
•94 



5 »24 1 N 3 -77 3 D 3 -30 
23 -14 7 N 210 '67 2 D 2U '20 



12 -51 5 N HO '04 

1 -88 2 O 3lO *41 

20 -77 IN 19 '30 

9# -14 5 N 7 -67 

28 -51 3 O 28 04 

17 -40 IN 15 *94 



6 D 10 
3 N 29 
2D 18 



6 
25 
24 
14 

3 
22 



•77 6 N 5 -30 

•14 Margasira 
•67 Kshaya 

•04 2 N 12 *57 

•40 6 N 1 -93 

•30 5 N 20« '83 



7 D 

4 N 
3 D 

7 D 

5 N 



7 

26 
15 

4 

23 



10O -67 3 N 9 -20 
30O -04 7 O -29 '57 
18 -93 6 N 17 46 



4 D 
2 N 
7 D 



8 



16 



O O 



a 



•57 
•94 
•83 

•20 
•57 
•47 

•83 
•20 



4 D 120 -10 
ID 1#0 -46 

7 D 20 36 



•73 
•10 
•99 



78 

80 

81 

83 

84 
85 

86 

88 

89 

91 

92 



94 
96 
97 
99 



5 Jr 
3 D 

1 Jr 

6 Jr 
3 D 

2 Jr 



10 
31 
18 

7 
27 
15 



5? 

Q 



S3 
O 



C8 



3 s 

03 5 

^ St- 



1 Jr 


4 


•52 




5 D 


24 


•88 


63 


4 Jr 


120 


■78 




2 Jr 


lo 


■15 




1 Jr 


20 


•05 




5 Jr 


9 


•41 




2 D 


29 


•78 


68 


1 Jr 


16 


•68 




6 Jr 


6 


•04 




3 D 


26 




71 


2 Jr 


14 


•31 




6 Jr 


2 


•68 




4 D 


23 


•04 


74 


2 Jr 


10 


•94 




7 D 


31 


•31 


76 


6 Jr 


18 


•20 




3 Jr 


7 


•57 




7 D 


27 


•94 


79 


6 Jr 


15 


•84 




4 Jr 


4 


•20 




1 D 


24 


•57 


82 


7 Jr 


120 


•47 




4 Jr 




•84 




3 Jr 


19 


•73 




1 Jr 


9 


•10 




5 D 


29 


•47 


87 


4 Jr 


17 


•36 




1 Jr 


5 


•73 




6 D 


26 


•10 


90 


5 Jr 


14 


<O0 




2 Jr 


3 


•36 




6 D 


220 


•73 


93 



3 F 3 
7 Jr 230 
6 V 11 



3 Jr 

2 1 

6 F 

4 Jr 

3 K 

7 Y 

4 Jr 
3 F 



F 
Jr 

F 
Jr 

F 



5 F 
2 Jr 
1 F 



30 
18 

7 
28 
15 

4 

24 
120 

1* 

21 

9 
29 
16 

6 
26 
14 



5 F 20 
3 Jr 23o 
i F 11 



a 



I 



•05 
•41 
•31 

•68 
•58 

•94 
•31 
•21 

•57 
•94 

•84 

•21 
•57 

•47 
•84 
•74 

•10 
•47 
•37 

•73 
•10 

•00 



4 Mr 4* *58 

1 F 21 -94 
7 Mr 11 '84 



5 Mr 1 
4 Mr 20 



1 Mr 
5 F 
4 Mr 



9 

26 
16 



2 Mr 60 
6 F 230 
5 Mr 13 



2 Mr 
f 7 F 
) 1 Mr 

6 Mr 

3 F 
2 Mr 

6 Mr 

4 F 

2 Mr 

7 Mr 
4 F 

3 Mr 



2 
20 
21 
11 
28 
18 

7 

25 
140 

4 
21 
12 



•21 
•11 

•47 
•84 
•74 

11 
•47 
•37 

•74 
•10 
•«3 
•00 
•37 
•27 

•63 
•0,C 
•90 

•26 
•63 
•53 



6 Jr 31 -37 7 F 29 90 
5 V 18 -^6 6 Mr 19 '79 



2 F 7 
7 Jr 28 
5 F 15 



3 F 
7 Jr 
6 F 

3 F 
1 Jr 



4 
24 
12 

1# 

21 



•63 
•00 
•90 

•26 
•63 
•53 

•89 
•26 



4 Mr 9 -16 
1 F 26 -53 
7 Mr 160 '43 



4 Mr 5o 
2 F 23o 
1 Mr 14 



7S 



8 *77 2 O 8 



•30 3 N 6 '83 5 D 



•36 900 6 Jr 4 



•63 




7 F 


9 


•16 


•00 


95 


4 Jr 


29 


•53 


•89 


3 F 


17 


•42 


•26 




7 F 


5 


•79 


•63 


98 


5 Jr 


26 


•16 


•52 


4 F 


14 


•06 


•89 




1 F 


3o 


•42 



5 Mr 
(2 F 

} 4 Mr 
" 1 Mr 

6 F 
4 Mr 



2 
19 
21 
10 
28 
17 



2 Mr 7 
6 F 24 
5 Mr 15« 



•79 
•16 
•06 

•42 
•79 
•32 
•69 
•06 
•96 

•32 
•69 
•69 



2 Mr 3 *96 



70 



TABLE X- 





S9 




i 


w 


cQ 




cQ 




& 


a 




Kal 


ikra 


Sak; 



Com- 
mence- 
ment of 
Solar 
Year. 



a 

a 

o 
o 

t 

CD 



o 

O 
CQ 

a 

o 
a 



A.D. 



1-3 



0's Anom col. 6 + 29*53069 
<[ 's Anom col. 7 4- 1-976 



o 

! 



Yaisakha 



^ o ee 



CQ 



Jyeshta 



© o 



Q 



pi 
o 



+ 59-06117 + 88-59176 + 118-12235 
+ 3-962 + 5-928 + 7-904 

Ashada Sravana Bhadrapada 











CQ 




a 


cQ 












§ 

N 


J* *£! 




.2 


k-d 






Wee 


Mon 


Day 


03 rt 
Q> O 


Day 


Fra( 


Wee 


Mon 


CQ 

Q 



4001 957 822 21M 

4002 958 823 22M 

4003 959 824 22M 

4004 960 825 22M 

4005 961 826 21M 

4006 962 827 22M 

4007 963 828 22M 

4008 964 829 22M 

4009 965 830 21M 

4010 966 831 22M 

4011 967 832 22M 

4012 968 833 22M 

^C13 969 834 21M 

4014 970 835 22M 

4015 971 836 22M 

4016 972 837 22M 

4017 973 838 21M 

4018 974 839 22M 

4019 975 810 22M 

4020 976 841 22M 

4021 977 842 22M 

4022 978 843 22M 

4023 979 844 22M 

4024 980 845 22M 

4025 981 846 22M 

4026 982 84/ 22M 

4027 983 848 22M 

4028 984 849 22M 

4029 985 850 22M 

4030 986 851 22M 

4031 987 852 22M 

4032 988 853 22M 

4033 989 854 22M 

4034 990 855 22M 

4035 991 856 22M 

4036 992 857 22M 

4037 993 85 8 22M 

4038 994 859 22M 

4039 995 860 22M 



8333 11-65384 3-138 
0920 0-76328 26*850 

3507 19-40129 24-984 
6094 8*50973 21-142 

8680 27-14876 19-275 
1267 16-25719 15*433 
3854 5*36563 11*591 



900 3 4 Ap 

901 5 J 1 Mr 

I 3 Ap 

902 6 7 Ap 

903 7 5 Mr 



904 1 

905 3 

906 4 



4 Ap 
1 Ap 

5 Mr 



6441 24*00466 
9028 13-11308 
1614 2-22152 



9-725 
5*883 
2*040 



907 5 4 Ap 

908 6 2 Ap 

909 1 6 Mr 



4201 20*86055 0*174 
6788 9*96898 23-886 



910 
911 



9375 28-60801 22-020 912 4 
1962 17-71644 18-178 913 6 
4549 6-82487 14*335 914 7 



7135 25*46390 12*469 
9722 14*67234 8*627 
2309 3*68077 4*785 

4896 22-31980 2-910 
7483 11-42823 26*631 
0069 0*53666 22-789 

2656 19*17569 20*922 
5243 8*28413 17*080 

7830 26-92314 15-214 
0417 16-03158 11*372 
3003 5-14002 7*529 

5590 23-77904 5- 663 
8177 12-88748 1*821 
0764 1-99592 25*533 

3351 20-63493 23*667 
5937 9-74337 19 822 

•8524 28-38240 17" 959 
1111 17-49083 14-116 
3698 6-59927 10*274 



915 1 

916 2 

917 4 



5 Ap 
2 Ap 

1 Ap 
5 Ap 



2 Ap 
6 Ap 

3 Mr 



918 5 2 Ap 

919 6 7 Ap 

920 7(4 Mr 

( 6 Ap 

921 2 3 Ap 

922 3 7 Mr 

923 4 6 Ap 

924 5 4 Ap 

925 7 1 Mr 



926 
927 
928 



Ap 
Ap 



2 Mr 



929 5 7 Ap 

930 6 5 Ap 



931 
932 



Ap 
Ap 



933 3 5 Mr 



•6285 25-23830 
•8871 14-34672 
1458 3-45516 



8-408 
4*666 
0-723 



4045 22-09419 26'412 
•6632 11-20292 22*570 



934 
935 
936 

937 
938 



4 Ap 
2 Ap 
6 Mr 



Ap 
Ap 



2 
22 
21 
.10 
31 

18 
7 

27 

15 
4 
24 

12 
1 



•49 
•86 
•39 
•75 
•12 



6 My 2 
4 My 20 

2 My 10 
6 Ap 29 



•02 
•92 

•28 
•65 



7 My 31 
6 Je 19 

3 Je 8 
1 My 290 



-55 2 Je 30 
•45 7 Jl ISO 



•82 
•18 



5 Jl 
2 Je 



•02 5 My 170 -55 7 Je 16 
•39 2 My 6«0 *92 4 Je 5 
•75 7 Ap 26« *28 1 My 25 



•65 6 
*02 3 
•39 J J 

•28 6 



My 
My 
Ap 



15 
3 
22 



My 22 
My 11 



•65 4 My 1 



•18 
•55 
•92 
•45 
•81 
•18 



Je 
Je 
Je 

Je 
My 



13 
2 
20 

10 
30 



•08 1 Jl 
•45 5 Jl 
•81 \ 3 Je 
(4 J] 
•71 2 Jl 
•08 6 Jl 
'98 5 Jl 



•34 
•71 



2 Jl 
7 Je 



27 

15 

4 
24 
23 
13 

1 
20 

90 
290 



•08 
•98 

•35 
•71 

•61 
•98 
•34 
•88 
•24 
•61 
•51 

•87 
•24 



3 Jl 29o 
2 Au 17 



6 Au 
(4 Jl 
(5 Au 

3 Au 

7 Au 
6 Au 



3 Au 
1 Jl 
7 Au 

4 Au 
1 Jl 



6 
27 
25 
14 

3 
22 

11 
31 

190 

8 
28 



•61 
•51 

•88 
•24 
•77 
•14 
•51 
•41 

•77 
•14 
•04 

•40 
•77 



19 


•55 


3 My 19 


•08 


4 Je 


17o 


•61 


6 Jl 


17 


•14 


7 Au 


15 


•67 


8 


•92 


7 My 8 


•44 


1 Je 


6# 


•98 


3 Jl 


6 


•51 


5 Au 


5 


•04 


29 


•28 


4 Ap 27o 


•81 


6 My 


27 


•34 


\ 7 Je 


25 


•88 


4 Au 


24 


•94 












i 2 Jl 


25 


•40 








17o 


•18 


3 My 16 


•71 


5 Je 


15 


•24 


6 Jl 


14 


•77 


1 Au 


13 


•30 




•55 


1 My 5 


•08 


2 Je 


3 


•61 


4 Jl 


3 


•14 


5 Au 


1 


•67 


25 


•91 


5 Ap 24 


•44 


S 6 My 23 


•97 


3 Jl 


22 


•04 


4 Au 


20 


•67 








\ 1 Je 


22 


•50 














13 


•81 


4 My 13 


•34 


5 Je 


11 


•87 


7 Jl 


11 


•40 


2 Au 


10O 


•93 


3 


•18 


1 My 2 . 


•71 


3 Je 


1 


•24 


4 Je 


30 


•77 


6 Jl 


30O 


•30 


22 


•54 


7 My 20 


•61 


2 Je 


19 


•14 


3 Jl 


18m 


•67 


6 Au 


17 


•20 


21 


•08 






















10 


•44 


4 My 9 


•97 


6 Je 


80 


•50 


1 Jl 


8# 


•03 


2 Au 


6 


•56 


30 


•81 


2 Ap 29 


•34 


3 % 


280 


•87 


5 Je 


27 


•40 J 6 Jl 


26 


•93 


















t 1 Au 


25 


•46 


18 


-71 


1 My 18o 


•24 


2 Je 


16 


•77 


4 Jl 


16 


•30 


5 Au 


14 


•83 


7 


•07 


5 My 6 


•60 


7 Je 


5 


•14 


1 Jl 


4 


•67 


3 Au 


3 


•20 


27o 


•44 


2 Ap 25 


•97 


f 4 My 


25 


•50 


7 Jl 


23 


•56 


2 Au 


22 


•09 








6 Je 


24 


03 














15 


•34 


1 My 14 


•87 


3 Je 


13 


•40 


4 Jl 


12 


•93 


6 Au 


11 


•46 


4 


•71 


6 My 4 


•24 


7 Je 


2 


•77 


2 Jl 


2 


•30 


3 Jl 


31 


•83 


24 


•07 


f 3 Ap 22 


•60 


6 Je 


20 


•66 


1 Jl 


20O 


•20 


2 Au 


18« 


•73 






5 My 22 


•13 














7 Au 






11 




2 My 11 


•50 


4 Je 


,10 


•03 


5 Jl 


90 


•56 


8 


•09 


1 


•34 


6 Ap 30 


•87 


1 My 30 


•40 


2 Je 


28«0 '93 


4 Jl 


28 


•46 


20 


•24 


5 My 19 


•77 


7 Je 


18 


•30 


1 Jl 


17 


•83 


3 Au 


16 


•36 


8 


•60 


3 My 8o 


•13 


4 Je 


6 


•66 


6 Jl 


6 


•19 


7 Au 


4 


•72 


28 


•97 


7 Ap 27o 


•50 


2 My 


27 




3 Je 


25 


•56 


6 Au 


23 


•62 














•03 | 


5 Jl 


25 


•09 








160 


•87 


•6 My 16 


40 


7 Je 


14 


•93 


2 Jl 


14 


•46 


"3 Au 


12 


•99 




•23 


3 My 5 


•76 


5 Je 


4 


•30 


6 Jl 


3 


•83 


1 Au 


2 


•36 


25 


•60 j 


1 Ap 24 


•13 


4 Je 


22 


•19 


5 Jl 
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TABLE X- 



i a 

> 



OQ 



Com- 
mence- 
ment of 
Solar 
Year. 



.so- 



r3* 



r5 

GO 



o 
o 



<3 



©'s Anom col. 6 + 29-53059 



A. D. 



I (T 's Anom col. 7 



Yaisakha 



4 § 



+ 1976 



Jyeshta 



+ 59-06117 

+ 3-952 



Ashada 



^ rt 



2 



+ 88-59176 
+ 5-928 



118-12236 
7-904 



Sravarla Bhadrapada 



M 3 '£ 



£ 3 Q 



4078 1034 899 22M -7517 29*39043 12*580 9 77 

4079 1035 900 23M -0104 18*49886 8*737 9 78 

4080 1036 901 23M -2691 7*60730 4*895 979 

4081 1037 902 22M *5278 26*24633 3*029 980 

4082 1038 903 22M *7864 15*35476 26*741 981 

4083 103? 904 23M *0451 4*46319 22-899 982 

4084 1040 905 23M '3038 23*10222 21*033 983 

4085 1041 906 22M *5625 1 2-21065 17*190 984 

4086 1042 907 22M *8212 131909 13*348 985 

4087 1043 908 23M *0799 19-9S812 11*482 986 

4088 1044 909 23M -3385 9*06654 7*640 987 

4089 1045 910 22M *5972 27*70557 5*773 988 

4090 1046 911 22M *8559 16*81401 1*931 989 
4%i 1047 912 23M 1146 5*92244 25*643 990 

4092 1048 913 23M 3733 24*56147 23*777 991 

4093 1049 914 22M -6319 13*66991 19*935 992 

4094 1050 915 22M* *8906 2-77833 16 093 9 93 

4095 1051 916 23M 1493 21*41764 14-227 994 

4096 1052 917 23M '4080 10-52511 10*385 995 

4097 1053 918 22M "6667 29*16482 8*518 9 96 

4098 1054 919 22M *9253 18*27326 4-67 6 9 97 

4099 1055 920 23M *1840 7-38169 0*833 9 98 

4100 1056 921 23M '4427 26*02072 26*522 999 
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N.B.— For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages 76—79 below. 
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SURYA SIDDHANTA figures 
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43 Year. 
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601 3602 

502 3603 
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505 3606 
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526 3627 

527 3628 

528 3629 

529 3630 

530 3631 

531 3632 

532 3633 

533 3634 
-■ 534 3635 



7 18M 

1 18M 

2 18M 

4 19M 

5 18M> 

6 18M 

7 18M 

2 19M 

3 18M 

4 18M 

5 18M 
7 19M 

1 18M 

2 18M 

3 18M 

5 19M 

6 18M 

7 18M 

2 19M 

3 19M 

4 18M 
B 18M 
7 19M 

1 19M 

2 18M 



•3613 
•6200 
•8788 
•1375 
•3963 

•6550 
•9138 
•1726 
•4313 
•6901 

:9488 
•2076 
•4663 
•7251 



3 18M 

5 19M 

6 19M 

7 18M 
1 18M 



535 3636 

536 3637 

537 3633 

538 3639 

539 .3640 

540 3641 
641 3642 

542 3643 

543 3644 

544 3645 

545 3646 

546 3647 

547 3648 

548 3649 

549 3650 



3 19M 

4 19M 
6 18M 
6 18M 

1 19M 

2 19M 

3 18M 

4 18M 

6 19M 

7 19M 



1 18M 

2 18M 

4 19M 

5 19M 

6 18M 

1 19M 

2 19M 

3 19M 

4 18M 
6 19M 



•2426 
•5014 
•7601 
•0189 
•2776 

•5364 
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3679 


7 


19H 


•5443 


0-963 


579 


3680 


1 


19M 


•8031 



o 

CQ 

a 

o 



14- 2718 

3- 3801 
220190 
111273 

0-2366 

18-8745 
7-9828 
26-6217 

15- 7300 

4- 8383 



1 



18-737 
14-894 
13028 
9-185 
5-343 

8-476 
27-188 
25-321 
21-478 
17-635 



AD 



f 



g Commence- 
cJ meut of 
% Indian Solar 
K > Year. 



600 3701 

601 3702 

602 3703 

603 3704 

604 3705 

605 3706 

606 3707 

607 3708 

608 3709 

609 3710 



•0053 
•2641 
•5228 
•7816 
; 0403 



9-6691 
28-3080 
17-4163 

6*6246 
25-1635 



26-651 
22-809 

18- 966 
17-099 
13-256 

9- 414 
7-547 
3-704 
1-837 

25-549 

21- Y06 

19- 840 
15-997 
12-154 

10- 2f7 

6-445 
4*578 
0-735 
24-447 

22- 580 



580 3681 

581 3682 

582 3683 

583 3684 

584 3685 

585 3686 

586 3687 

587 3688 

588 3689 

589 3690 

590 3691 
691 3692 

592 3693 

593 3694 

594 3695 

595 3696 

596 3697 

597 3698 

598 3699 

599 3700 



3 19M 

4 19M 

5 19M 

6 19M 

1 19M 

2 19M 

3 19M 

4 19M 

6 19M 

7 19M 

1 19M 

2 19M 

4 19M 

5 19M 

6 19M 

7 19M 

2 19M 

3 19M 

4 19M 

5 19M 



•0618 
•3206 
•5793 
•8381 
•0958 

•3556 
°143 
o731 
•1319 
•3906 

•6494 
•9081 
•1669 
•4256 
•6844 

•9432 
•2019 
•4607 
•7194 
•9782 



23-4772 


15-769 


610 


3711 


12-5854 


11-926 


611 


3712 


1-6937 


8083 


612 


8713 






Did 




9*4409 


2-374 


614 


3715 


28-0798 


0-507 


615 


3716 


17-1881 


24-219 


616 


3717 


6-2964 


20-376 


617 


3718 


24-9353 


18-509 


618 


3719 


14-0136 


14-666 


619 


3720 


3-1519 


10-824 


620 


3721 


21-7908 


8-957 


621 


3722 


10-8991 


5-114 


622 


3723 


00074 


1-271 


623 


3724 


18-6463 


26-959 


624 


3725 


7-7546 


23117 


625 


3726 


26-3935 


21-250 


626 


3727 


15-5018 


17-407 


627 


3728 


4-6101 


13*564 


628 


3729 


23-2489 


11-698 


629 


3730 


12-3572 


7-855 


630 


3731 


1-4655 


4-013 


631 


3732 


20-1044 


2145 


632 


3733 


9-2127 


25-857 


633 


3734 


27-8516 


23-990 


634 


3735 


16-9599 


20-148 


635 


3736 


6-0682 


16-305 


636 


3737 


24-7071 


14-438 


637 


3738 


13-8154 


10-595 


638 


3739 


2-9237 


6-753 


639 


3740 


21-5626 


4-886 


640 


3741 


10-6709,; 


% 1-043 


641 


3742 


23*98 


26*731 


642 


3743 


18-4181 


22*888 


643 


3744 


7-5264 


19045 


644 


3745 


261653 


17179 


645 


3746 


15-2736 


13-336 


646 


3747 


4-3819 


9-493 


647 


3748 


23-0207 


• 7-627 


648 


3749 


12-1290 


3-784 


649 


3760 



>*> 

■9 




.2 >> 


1 


Q 




1 






7 


19M 


2369 


1 


19M 


495V 


2 


19M 


7546 


4 


20M 


•ni qo 
•Uloz 


5 


19M 


•2720 


6 


19M 


•5307 


7 


19M 


•7895 


2 


20M 


•0482 


3 


19M 


•du/u 


4 


19M 


•5658 


5 


19M 


•8245 


7 


20M 


•OS33 


1 


19M 


•3420 


2 


19M 


*OUUo 


3 


19M 


•8595 


5 


20M 


•1183 


6 


19M 


•3771 


7 


19M 


•6358 


1 


19M 


O»7*r0 


3 


20M 


•1533 


4 


19M 


4121 


5 


19M 


•6708 


6 


19M 


•9296 


1 


20M 


•1884 


2 


19M 


•4471 


3 


19M 


•7059 


4 


19M 


•9646 


6 


20M 


•2234 


7 


19M 


•4821 


1 


19M 


•7409 


2 


19M 


•9996 


4 


20M 


•2584 


5 


19M 


•5172 


6 


19M 


•7759 


1 


20M 


•0347 


2 


20M 


•2934 


3 


19M 


•5522 


\ 4 


19M 


•8109 


) 6 


20M 


•0697 


) 7 


20M 


•3285 



19M 
19M 
20M 
20M 
19M 



•5872 
•8460 
•1047 
•3635 
•6222 



7 19M -8810 

2 20M -1298' 

3 20M -3985 1 

4 ldM -6573 

5 19M *9163; 



tor AD. 500 to AJD. 999. 



o 




CQ 
fl 








1| 
i* 


ii 








a 




o 


09 




1-2373 27-496 


19*8762 


25*o 


8*9845 


21*786 


27*6234 


i ft. Ol ft 

I9*yiy 


16*7317 


16*077 


5*8400 


12*234 


r\ A a AAA 

24-4789 


1 ft.9C7 

1U*oo7 


13*5872 




2*6955 




21*3344 


/Vftl ft 


104427 


24*527 


29*0816 




18*1899 




7*2982 


I4*y 14 


25*9370 


1 Q.I IY7 


15*0453 


9*265 


4*1536 


4 JO 


tin nnflC 

22*795a5 




ll*900o 




1-0091 


4*0 


19-6480 


21*558 


8*7563 


17*715 


27*3952 


15*848 


16*5035 


12006 


5*6118 


8163 


24*2507 


6*296 


13*3590 


2*453 


2*4673 


26*165 


21*1062 


24-298 


10*2145 


20-456 


28*8534 


18*589 


17*9617 


14*746 


70700 


10*903 


25*7088 


9037 


14*8171 


5194 


3*9254 


1*351 


22*5643 


27*039 


11*6726 


23*196 


0*7809 


19*354 


19*4198 


17*487 


8*5281 


13-644 


271670 


11-777 


16*2753 


**93& 


6*3836 


4*093 


240225 


2*225 



13*1308 
2*2391 

20*8780 
9*9863 

29*6261 



A.D. 



25*937 
22*094 
20*227 
16-384 
14*518 









Solar 




! 


Commence- 






ment of 




1 


Indian Solar 


a 
•ft 


& 


CQ 


Year. 




aliyu 


f-4 


o 




W 


Week-daj 


Day 

Fraction 
day 


First Ne 



650 
651 
652 
653 
654 

655 
656 
657 
658 
659 

660 
661 
662 
663 
664 

665 
666 
667 
668 
669 

670 
671 
672 
673 
674 

675 
676 
677 
678 
679 

680 
681 
682 



3751 
3752 
3753 
3754 



7 
I 
2 
3 



3755 5 

3756 6 



3767 
3758 



3759 3 

3760 4 



3761 6 

3762 7 

3763 1 

3764 2 

3765 3 



8766 
3767 
3768 
3769 



3770 3 



3771 
3772 



3773 6' 

3774 1 

3775 2 



3776 
3777 
3778 
3779 
3780 

3781 
3782 
3783 



3784 6 
684 3785 7 



685 
686 
687 
688 
689 

690 
891 
692 
693 
694 

695 
696 
697 



3786 2 

3787 3 

3788 4 

3789 5 

3790 7 



3791 
3792 
3793 
3794 
3795 

3796 
3797 



1 
2 
4 
5 
6 

7 
2 



3798 3 



3799 
3800 



20M 
20M 
19M 
19M 
20M 

20M 
19M 
19M 
20M 
20M 

19M 
20M 
20M 
20M 
19M 

20M 
20M 
20M 
19M 
20M 

20M 
20M 
19M 
20M 
20M 

20M 
19M 
20M 
20M 
20M 

19M 
20M 
20M 
20M 
19M 

20M 
20M 
20M 
20M 
20M 

20M 
20M 
20M 
20M 
20M 

20M 
20M 
20M 
20M 
20M 



•1748 17*7334 
•4335 6*8417 



•6923 
•9511 
•2098 

•4686 
•7273 
•9361 
•2448 
•6036 

•7623 
•0211 
•2799 
•5386 
•7974 

•0561 
•3149 
•5737 
•8324 
•0912 

•3499 
•6087 
•8674 
•1262 
•3850 

•6437 
•9025 
•1612 
•4200 
•6787 

•9375 
•1962 
•4550 
•7138 
•9725 

•2313 
•4900 
•7488 
•0075 
•2663 

•5251 
•7838 
•0426 
•3013 
•5601 



25-4806 
14-5889 



22*3361 
11*4444 
0-5527 
19-1916 
8-2999 

26*9388 
160471 
5*1554 
23*7943 
12*9026 

2-0109 
20*6498 
9*7581 
28*3969 
17*50551 

6*6135 
25*2524 
14-3607 
3*4690 
221079 

11- 2162 
0*3245 

18-9634 

8- 0717 
26*7106 

15*8189 
4-9272 
23*5661 

12- 6744 
1-7827 

20- 4216 

9- 5299 
28*1687 
17-2770 

6*3853 

25-0242 
14-1325 
)3-2408 

21- 8797 
10*9808 



55 



«M Q 

li 

S 
o 

3 



10-675 

6- 833 
4*966 
1123 

24- 835 

22-968 
19*125 
15-283 
13-416 
9-573 

7- 706 
3 864 
0021 

25- 709 
21-866 

18-023 
1615a 
12-314 
10*447 
6-604 

2- 761 
0-896 

24*606 
20-764 
18*897 

15*064. 
11*212 

9- 346 
5-502 

3- 635 

27*347 
23*504 
21*638 
17-795 
13-952 

12*085 
8-242 
6*376 
2-533 
26*245 

24-378 
20-535 
16*693 
14*826 

10- 983 



•8188 
•0776 
•3364 
•5951 
•8539 



0*0963 
18-7352 

7-8435 
26*4824 
15*5907 



AD. 



05 



15 

M 



7-140 
6-274 
1*431 
27- 119 
23-276 



CQ 

I 

1-3 



J 



Commence- 
ment of 
Indian Solar 
Year. 



S 



o 



700 
701 
702 
703 
704 

705 
706 
707 
708 
709 

710 
711 
712 
713 
714 

715 
716 
717 



20M 
20M 
20M 



3801 7 

3802 1 

3803 2 

3804 3 20M 
3605 5 20M 

3806 6 20M 



•1126 
•3714 
•6301 



3807 
3808 



7 20M 
1 20M 



8809 3 20M 

3810 4 20M 

3811 5 20M 

3812 6 20M 

3813 1 20M 

3814 2 20M 

3815 3 20M 

3816 4 20M 



3817 
3818 
3819 



20M 
20M 
20M 



719 


3820 


720 


3821 


721 


3822 


722 


8823 


723 


3824 


724 


3825 


725 


3826 


726 


3827 


727 


3828 


728 


3829 


729 


3830 


730 


3831 


731 


3832 


732 


3833 


733 


3834 


734 


3835 


735 


3886 


736 


3837 


737 


3838 


738 


3839 


739 


3840 


740 


3841 


741 


3842 


742 


3843 


743 


3844 


744 


3845 


745 


3846 


746 


3847 


747 


3848 


748 


3849 


749 


3850 



3 21M 



20M 
20M 



6 20V 



21M 
20M 



•1477 

•4064 
•6652 
•9209 
•1827 
•4414 

•7002 
•9590 
•2177 
•4765 
•7352 

•9940 
-2627 
•5115 
•7703 
•0290 

•2878 
•5465 
•8053 
•0640 



3 

-A 
.2 

Is 



4-6990 
23*3879 
12-4462 

1-5545 
20-1933 

9-3016 
27-9405 

17- 0488 
61571 

24-7960 

13*9043 

3- 0126 
21*6515 
10*7598 
29-3987 

18- 5070 
7*6153 

26*25*2 
15-3625 

4- 4708 

23-1097 
12-2180 

1-3263 
19*9651 

9-0734 



3 20M 

4 20M 

6 21M 

7 20M 

1 20M 

2 20M 

4 21M 

5 20M 

6 20M 

7 20M 

2 21M 

3 20M 

4 20M 

5 20M 
7 21M 

1 20M 

2 20M 

3 20M 

5 21M 

6 20M 

7 20M 
1 2lM 

3 21M 

4 20M 

5 20M 



•5815 27-7123 

•8403 16-8206 

•0991 5-9289 

•3578 24-5678 

•6166 13-6761 



•8753 
•1341 
•3928 
•6516 
•9104 

•1691 
•4279 
•6866 
•9454 
•2041 

•4629 
•7217 
•9804 
•2392 
•4979 

•7567 
•0154 
•2742 
•5330 
•7917 



2*7844 
21*4233 

10- 55*16 
29-1705 

18- 2788 

7*3871 
260260 
16-1343 

4- 2426 
22-8815 

11- 9897 
1*0980 

19- 7369 
8-8452 

27-4841 

16-5924 

5- 7007 
24-3396 
13-4479 

2-5662 



19- 433 
17-567 
13-724 

9- 881 
8-014 

4172 

2*305 
26017 
52-174 

20- 307 

16-464 

12- 622 

10- 755 
6-912 
5*046 

1-203 
24*914 
23-048 
19-^05 
15*362 

13- 496 
9*653 

5- 810 
3-913 
0*100 

25-788 
21-946 
18*103 
16*236 
12*393 

8-551 

6- 6*46^ y 

2*841 
0*974 
24-686 

20*843 
18-976 
15-134 
11-291 

9*424. 

5-582 
1*739 
2?427 
23*584 
21*717 

17*875 
14*032 
12*165 
8*322 
4-480 



T8 



A.D. 



03 

13 



o 

.4. 



Commence- 
ment of 
Indian Solar 
Year. 



S" 3 



r— ( 

h 

© 



S5 



1* 



5 



750 3851 . 7 21M 0505 211951 2-613 

'751 3852 1 21M -3092 10*3034 26-325 

752 3853 2 20M -5680 28*9423 24-458 

753 3854 3 20M -8267 18-0506 20615 

754 3855 5 21M -0855 7-1589 16772 



755 3856 6 21M 

75 6 3857 7 20M 

757 3868 1 20M 

758 3859 3 21M 

759 3860 4 21M 



•3443 25-7978 14-906 

•6030 14-9061 11-063 

•8618 4-0144 7-220 

•1205 22-6532 5-353 

•3793 11-7615 1*511 



76 3861 5 20M -6380 0-8698 25-223 

761 3862 6 20M -8968 19-5087 23-356 

762 3863 1 21M -1556 8*6170 19-513 

763 3864 2 21M -414? 27-2559 17646 

764 3865 3 20M -6731 16-3642 13-804 

765 3866 4 20M *9318 5-4725 9-961 
76 6 3867 6 21M -1906 24-1114 8-094 

767 3868 7 21M -4493 13-2197 4-251 

768 3869 1 20M -7081 2-3280 0-409 

769 3870 2 20M *9668 20 9669 26096 

770 3871 4 21M -2256 10-0752 22-254 

771 3872 5 21M '4844 28-7141 20-387 

772 3873 6 20M *743l 17*8224 16*544 

773 3874 7 21M *0019 6*9307 12-701 

774 3875 2 21M -2606 25-5696 10-835 



775 3876 3 21M -5194 14*6779 

776 3877 4 20M -7781 3*7862 

777 3878 6 21M -0369 22*4250 

778 3879 7 21M -2957 115333 

779 3880 1 21M *5544 0*6416 



6-992 
3-149 
1-282 
24-994 
21*152 



780 3881 2 20M 

781 3882 4 21M 

782 3883 5 2lM 

783 3884 S 21M 

784 3885 7 20M 

785 3886 2 21M 

786 3887 3 21M 

78 7 3888 4 21M 

788 3889 5 20M 

789 3890 7 21M 

790 3891 1 21M 

791 3892 2 21M 

792 3893 3 20M 

79 3 3894 5 21M 
794 3895 6 21M 



•8132 19*2805 19-284 

•0719 8-3888 15-442 

•3307 27-0277 13*575 

•5894 16-1360 9-733 

•8482 5-2443 5-890 

•1070 23-8832 4-023 

•3657 12*9915 0*180 

•6245 20998 23-892 

•8832 20*7387 22-025 

•1420 9*8470 18*183 



795 3896 

796 3897 

797 3898 

798 3899 

799 3900 



21M 
20M 
21M 
21M 
21M 



•4007 
•6595 
•9183 
•1770 

•4358 

•6945 
•9533 
•2120 
•4708 
•7296 



28*4859 
17-5942 
6-7025 
25-3413 
14-4496 

3*5579 
22-1968 
11*3051 

0-4134 
190523 



16- 316 
12-473 

8-630 
6-764 
2-921 

26-633 
24-766 
20-923 

17- 080 
15-214 



§> 

A.D. 

r—4 

M 



800 
801 
802 
803 
804 

805 
806 
807 
808 
809 

810 
811 
812 
813 
814 

815 
816 
817 
818 
819 

820 
821 
822 
823 
824 

825 
826 
827 
828 
829 

830 
831 
832 
833 
834 

835 
836 
837 
838 
839 

840 
841 
842 
843 
844 

845 
846 
847 
848 
849 



3901 
3902 
3903 
3904 
3905 



3907 
3908 
3909 
3910 

3911 

3912 
3913 
3914 
3915 



SURYA SIDDHANTA figures 



3 



o 



Commence- 
ment of 
Indian Solar 
Year. 



'o 
m 





3906 6 



3916 4 

3917 6 

3918 7 

3919 1 

3920 2 



3921 4 

3922 5 

3923 6 

3924 7 

3925 2 



3926 3 

3927 4 
.3928 5 



3930 1 



3931 2 

3932 3 

3933 5 

3934 6 

3935 7 



3936 2 

3937 3 

3938 4 

3939 5 

3940 7 



3941 1 

3942 2 

3943 3 

3944 5 

3945 6 



I 



S3 
1$ 



7 

3947 1 

3948 3 

3949 4 

3950 5 



20M 
21M 
21 M 
21M 
21M 

21M 
21M 
21M 
21M 
21 M 

21M 
21M 
21M 
21M 
21M 

21M 
21M 
21M 
21M 
21M 

21M 
21M 
21M 
21M 
21M 

21M 
21M 
21M 
21M 
21M 

21M 
22M 
21M 
21M 
21M 

22M 
21M 
21M 
21M 
22M 

21 M 
21M 
21M 
22M 
21M 

21M 
21M 
22M 
21M 
21M 



o 



•9883 
•2471 
•5058 
•7646 
•0233 

•2821 
•5409 
•7996 
•0584 
*3171 

•5759 
•8346 
•0934 
•3522 
•6109 

•8697 
•1284 
•3872 
•6459 
•9047 

•1634 
•4222 
•6810 
•9397 
*1985 

•4572 
•7160 
•9747 
•2335 
•4923 

•7510 
•0098 
•2685 
•5273 
•7860 

•0448 

•3036 
•5623 
•8211 
•0798 

•3386 
•5973 
•8561 
•1149 
•3736 

•6324 
•8911 
•1499 
•4086 
•6674 



8-1606 
26*7995 
15*9078 

5*0161 
236550 

12-7633 
1*8716 

20*5105 
9*6188 

28-2577 

17- 3660 

6- 4 743 
251 131 

14- 2214 

3- 3297 

21-9686 

11- 0769 

0- 1852 

18- 8241 

7- 9324 

26-5713 

15- 6796 

4- 7879 

23- 4268 

12- 5351 

1- 6434 

20- 2823 
9-3906 

28- 0295 

17- 1378 

6- 2461 

24- 8849 

13- 9932 

3- 1015 

21- 7404 

10-8487 

29- 4876 

18- 5959 
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4101 1057 922 22M -7896 15-0839 22-801 1000 2 7 An 

4102 1058 923 22M -9983 4-1922. 18-959 1001 4 5 Mi 



4103 1059 924 23M 

4104 1060 925 23M 

4105 1061 926 22M 

4106 1062 927 23M 

4107 1063 928 23M 



•2571 22-8311 17-091 1002 5 4 Ap 
•5158 11-9394 13-249 1003 6 1 Ap 
•7746 1-0477 9 406 1004 7 f 5 Mr 

0834 19-6866 7 539 1005 2 I Ap 
'2921 8-7949 3-696 1006 3 2 Ap 
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4108 1064 929 23M -5509 27-4338 1-830 1007 4 7 Ap 

4109 1065 930 22M -8096 16-5421 25-542 100 8 5 5 Ap 

4110 1066 931 23M -0684 5-6504 21-699 100 9 7 2 Mr 

4111 1067 932 28M -3271 24-2892 19-832 1010 1 1 jM 

4112 1068 933 23M -5859 13-3975 15-989 1 011 2 5 Ap 

4113 1069 934 22M -8446 2-5058 12-147 1012 3 3 MV 



4114 1070 935 23M -1034 21-1447 10-280 1013 5 

4115 1071 936 23M -3622 10-2530 6-437 1014 6 



2 Ap 
6 Ap 



4116 1072 937 23M -6209 28-8919 4-570 1015 7 5 Ap 

4117 1073 938 22 M -8797 18-0002 0-727 1016 1 2 Ap 

4118 1074 939 23M -1384 7-1085 24-439 1017 3 7 Mr 



4119 107o 940 23M -3972 25-7474 22-573 101 8 4 
4120*1076 941 23M -6559 14-8557 18-730 101 9 5 
4121 1077 942 22M -9147 3-9640 14-887^1020 6 
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4123 1079 944 23M 
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1735 22-6029 13 020 1021 1 6 Ap 
"4322 11-7112 9178 1022 2 4 Ap 
•6910 0-8195 5-334 1023 3 ( 1 

'9497 19-4584 3-468 102 4 4 7 
2085 8-5667 27 180 102 5 6 4 



Mr 
Ap 
Ap 
Mr 



4127 1083 948 23M -4672 27-2056 25-313 1026 7 3 Ap 

4128 1084 949 23M *7260 16 3139 21-470 1027 1 1 Ap 

4129 1085 950 22M -984 8 5'4222 17*628 102 8 2 5 Mr 

4130 1086 951 23M -2435 24-0610 15-761 102 9 4 4 Ap 

4131 1087 952 23M -5023 13-1693 11-918 103 5 1 Ap 

4132 1088 953 23M -7610 2-2776 8 075 1031 6 6 Mr 

4133 1089 954 22M -0198 20-9165 6-209 103 2 7 4 Ap/f2 

4134 1090 955 23M -2785 10-0218 2 366 1033 2 2 Ap 2 

4135 1091 956 23M -5373 28-6637 0-499 103 4 3 1 Ap 21 

4136 1092 957 23M -7960 17-7720 24 211 1035 4 5 Ap 10 

4137 1093 958 23M -0548 6-8803 20 368 1036 5 2 Mr 29 

4138 1094 959 23M -3136 25*5192 18-501 103 7 7 1 Ap 17 

4139 1095 960 23M -5723 14 6275 14*659 1038 1 6 Ap 7 
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27 
16 


•24 
•60 
•60 


49 
51 


6 Jr 
4 D 
3 Jr 


6 
27 
15# 


•77 
•13 
•03 


50 


1 F 
5 Jr 
4 F 


5tO-30 

25 -67 
13 -56 


2 Mr 
7 F 
6 Mr 


6 
24 
16 


•88 
•20 
•09 


1 S 
B Au 


8 

Ai 


•28 

'04 


2 


7 
25 


•81 
•71 


4 N 
^ N 


6 -34 
24*0 '24 


5 D 5o '87 
Pausha 


52 


7 Jr 
4 D 


4 

23 


•40 
•77 


53 


1 F 

6 Jr 


2 
22 


•93 
•30 


3 Mr 
f 7 F 
1 2 Mr 


3 
20 
22 


•46 
•83 
•36 


7 S 
4 S 
IS 
7 S 


26 
15 
4 

230 


•17 
•54 
•91 
•81 


6 

o r\ 
O U 

2 


15 
4 
23* 


•07 

-44 
•34 


7 N 

jL "NT 
4 JN 

3 N 


13»o -60 
2» -97 

21 -87 


Kshaya 

2 D 13 -13 
6 D 2 -60 
5 D 21 -40 


54 
55 
56 


3 Jr 
1 Jr 
6 Jr 


11 

1 
19 


•66 
•03 
•93 




6 F 
2 Jr 
l.F 


10 
80 
18 


•19 
•66 
•46 


6 Mr 
4 Mr 
2 Mr 


11 
1 
180 


•73 
•09 
ntf 


5 S 
28 
1 S 


12«0 

lo 

20 


•17 
•54 
•44 


6 
4 
2 


11 
1 
19 


•70 
•07 
•97 


1 N 
5 O 
4 N 


10 
30 
18 


•23 
•60 
•50 


2 D 
7 N 
6D 


9 
29 
18 


•77 
•13 
•03 


57 
59 


4 Jr 
1 D 
7 Jr 


8 

28 
160 


•30 
•66 
•66 


58 


6 F 
3 Jr 
2 F 


6 
27 
15« 


•83 
19 
•09 


7 Mr 
4 F 
3 Mr 


SO 
25 
16 


•36 
•72 
•62 


5 S 
3 An 
2 S 


9 
29 
17 


•81 
•17 
•07 


7 
4 S 
3 


9 
27 
16 


•34 
•70 
•60 


1 N 

6 

5 N , 


7 

2; 


•87 
•23 
13 


3 D 
7 N 
6 D 


7 
25 
14 


•40 
-76 
•66 


60 
62 


4 Jr 
2 D 
1 Jr 


5o 
250 
13 


•93 
•29 
•19 


61 


6 F 
3 Jr 
2 F 


4 
23 
11 


•46 
•83 
•7^ 


7 Mr 
5 F 
4 Mr 


4 
22 
13 


•99 
•36 
•25 


6 S 
5 S 


6 
25 


•44 
•33 


7 
6 


5 
24o 


•97 
•87 


*'i 

1 N 


40 
23 


•50 
•40 


4 D 

%v 


4 

22 


•03 
•93 


63 
64 


5 Jr 
4 Jr 


2 
21 


•56 
•46 




7 F 
5 F 


1 

19 


•09 
•99 


1 Mr 
7 £fr 


2 
20 


•62 
•62 


2 S 
7 S 
5 S 


13 
3 
21« 


•70 
•07 
•97 


4 
1 
7 


13«0 -23 

2 -60 
21 -50 


6 N 
3 N 
2 N 


11 
1 

20 


-76 
•13 
•03 


7 D 
4 N 
3 D 


11 
30 
19 , 


•29 
•66 
•66 


65 
67 


1 Jr 
5 D 
5 Jr 


9 

30 
18 


•82 
•19 
•09 


66 


3 F 
7 Jr 
6 F 


8" 
28 
160 


•35 
•72 
•62 


4 Mr 
2 F 
1 Mr 


9 
27o 
18 


•89 
•26 
•15 


3 S 
7 Au 
6 S 


11 

30 
18 


•33 
•70 
•60 


1 

2 S 
1 


10 
29 
18 


•86 
•23 
•13 


6 N 
3 O 
2 N 


9 
28 
16 


•39 
•76 
•66 


7 D 
6 N 
4 D 


8 
27 
16Q 


•93 
•29 
•19 


68 
70 


2 Jr 
6 D 
5 Jr 


7 

26 
H 


•46 
•82 
•72 


69 


3 F 
1 Jr 
7 F 


5«0-99 

25 35 
13 -25 


5 Mr 
2 F 
1 Mr 


6 
23 
14 


•62 
-88 
•78 


3 S 
1 Au 


7 

28 


-79 
•33 


5 
4 


7 

26 


•50 
•39 


7 N 
5 N 


6 

24o 


-03 
•92 


1 D 
7 D 


50 
24 


•56 
•45 


71 
72 


3 Jr 
1 Jr 


4 

22 


•09 
•98 




4 F 
3 F 


2 
21 


•62 
•62 


6 Mr 
6 Mr 


4 

22 


•15 
•05 


2 S 
7 S 
4 S 

3 S 


26 
15 

4- 
23o 


•86 
•23 
•60 
•49 


1 
6 
5 


14 

40 
23 


•76 
•13 
•02 


3 N 
7 N 
6 N 


13 
2 
21 


•29 
•66 
•66 


4 D 
2 D 
1 D 


12 
2 
21 


•82 
•19 
•09 


73 
75 


6 Jr 
3 D 
2 Jr 


11 
31 
19 


•35 
•72 
•62 


74 


7 F 
6 Jr 
4 F 


9 
30 
18 


•88 
•25 
•15 


2 Mr 
6 F 
5 Mr 


11 -41 
28 -78 
19«0 -66 


7 S 
6 S. 


12to '86 
!• -23 


2 
6 S 


12 
30 


•39 
-76 


3 N 
1 O 


10 

30 


•92 
•29 


5 D 
2 N 


10 
28 


•45 
•82 


76 


6 Jr 
4 D 


8 

28 


•98 
•35 


77 


1 F 

5 Jr 


7 

260 


•51 
•88 


3 Mr 
7 F 


8 
25 


•04 
•41 



84 



TABLE X- 



oS 

bo 



03 



3 



s 

CO 

■■a 

GQ 



Com- 
mence- 
ment of 
Solar 
Year. 



o Jg g 



p 

I 



§ 



o 

(A 

I 



&a Anom col. 6 + 29*53059 + 59*06117 + 88-59176 + 118-12235 



A.D. 



| ('s Anom col. 7 + 1*976 

a 

Yaicakha Jyeshta 



IT 

III* 

£ 2 Q 



ft 



+ 3-958 
JUhada 



2 



+ 5-928 + 7-904 

Srayana Bhadrapada 



S £ 
I § 

is a 



a 
o 

& i 



5 o 



8 



41781134 999 23M *6638 3-2794 2-674 1077 1 1 Mr 



4179 1135 1000 23M 

4180 1136 1001 24M 

4181 1137 1002 23M 

4182 1138 1003 23M 

4183 1139 1004 23M 

4184 1140 1005 24M 
4186 1141 1006 23M 
4186 1142 1007 5*3M 



•9226 21-9183 0-807 107 8 2 

•1813 110266 24-519 1079 3 

•4401 01349 20-676 1080 4 

•6988 18-7738 18-809 1081 6 

•9576 7-8820 14*967 108 2 7 

•2164 26-5209 13*100 1083 1 

•4751 15-6292 9*257 1084 2 

7339 4-7375 6*414 1085 4 



4137 1143 1008 23M -9926 23-3764 3-548 108 6 5 

4188 1144 1009 24M -2514 12 4847 27*259 1087 6 

4189 1145 1010 23M -5101 1-5930 23-417 1088 7 

4190 1146 1011 23M -7689 20-2319 21-550 108 9 2 

4191 1147 1012 24M 0277 9*3402 17-707 109 3 

4192 1H8 1013 24M -2864 27*9791 15-840 1091 4 

4193 1149 1014 23M *5452 17-0874 11-998 1 09 2 5 
41J4 1150 1015 23M -8039 6*1957 8155 1093 7 

4195 U51 1016 24M -0627 24-8346 6 288 1094 1 

4196 1152 1017 24M 3214 13-9429 2-445 109 5 2 

4197 1163 1018 23M -5802 3 0512 26157 109 6 3 

4198 1154 1019 23M -8390 21-6901 24*291 109 7 5 

4199 1155 1020 24M -0977 10-7984 20448 109 8 6 

4200 1156 1021 24M 3565 29*4372 18-581 109 9 7 

4201 1157 1022 23M 6152 18-5456 14-739 1100 1 

4202 1158 1^23 28M -8740 7-6538 10896 1101 3 



7 Ap 
5 Ap 
f 2 Mr 
(4 Ap 
1 Ap 
5 Mr 



4 Ap 
2 Ap 

6 Mr 

5 Ap 

2 Ap 

7 Mr 

6 Ap 

3 Ap 



14 
4 
23 
22 
11 
31 

19 
8 
28 

16 
5 
25 

13 
2 



2 Ap 210 
6 Ap 90 
4 Mr 30O 



2 Ap 
7 Ap 
4 Mr 



17 
7 



3 Ap 14 
7 Ap 3 

1 5 Mr 24 

I 6 Ap 22 

4 Ap 11 
1 Mr 31 



4203 1159 1024 24M -13*27 26*2927 9*029 1102 4 7 Ap 

4204 1160 1025 24M -3915 15*4010 5 186 1103 5 4 Ap 

4205 1161 1026 2 3M -6502 4-5093 1*344 H04 6 2 Mr 



19* 

8 



4206 1162 1027 23M -9090 23-1482 27*031 

4207 1163 1028 24M -1678 12-2565 23-189 

4208 11644029 24M -4265 1*3648 19-346 

4209 ll65 1030 23M -6853 20 0037 17-479 

4210 1166 1031 23M '9440 9-1120 13-636 



4211 1167 1032 24M 

4212 1168 1033 24M 

4213 1169 1034 23M 

4214 1170 1035 23M 

4215 1171 1036 24M 

4216 1172 1037 24M- 



•2028 27-7509 11-770 
•4615 16-8592 7-927 
7203 5-9675 4 084 

•9791 24-6064 2-217 
'2378 13-7147 25-929 
4966 2-8230 22 087 



1105 
1106 
1107 

1108 
1109 

1110 
1111 
1112 

1113 
1114 
1115 



1 1 Ap 

2 5 Ap 

3 2 Mr 



1 Ap 

6 Ap 



4 Ap 
2 Ai 
6 



Mr 



5 Ap 
2 Ap 
7 Mr 



16 

5 
25 

12 

% 

20o 
10O 
29 

17 

6 
27 



•94 f 3 Ap 25 
{5 My 25 
2 My 14 
6 My 3 
5 My 21o 



3 My 110 
/ Ap 30o 

6 My 19 
3 My 7 
1 Ap 



27 



37 6 My 16 
74 4 My 5 
10 ( 1 Ap 23 
) 3 My 23 
00 7 My 12 
37 4 My 1 



26 
63 
00 



3 My 20* 



My 
Ap 



9 

28 



90 4 My 17 
26 1 My 6 
63 f 6 Ap 25 
I 7 My 24 
53 6 My 14 
~" 2 My 



79 
16 

53 



3 

1 My 22o 

5 My 10«O* 
3 Ap 308 



42 1 

79 6 

•16 3 

•06 2 

•42 6 

•79 f 4 

•69 3 

•06 7 



My 18 

My 8 
Ap 26 

My 15 
My 4 
Ap 24 
My 23 
My 12 
My lO 



•95 
•32 
•69 

•58 
•95 



6 My 

3 My 
1 Ap 

7 My 

4 My 



20 
9 



17 

6 
25 



[ 1 Ap 
( 3 My 25 -38 



•47 


6 Je 


23 


•53 


1 Jl 


23o 


•06 


2 Au 


21 


•60 


•00 




















•37 


3 Je 


12 


•90 


5 Jl 


120 


•43 


6 Au 


10 


•96 


•74 


1 Je 


2 


•27 


2 Jl 


18 


•80 


4 Jl 


31 


•33 


•64 


7 Je 


20* 


•17 


1 Jl 


19 


•70 


3 Au 


18 


•23 


•00 


4 Je 


9 


•53 


6 Jl 


9 


•06 


7 Au 


7 


•59 


•37 


1 My 


29 


•90 


3 Je 


28 


•43 


f 4 Jl 


27 


•96 














(6 Au 


26 


•49 


•27 


7 Je 


17 


•80 


2 Jl 


17 


•33 


3 Au 


15 


•86 


•63 


5 Je 


6 


•16 


6 Jl 


6 


•70 


1 Au 


24 


•23 


•00 J 


'2 My 


26 


•53 


5 Jl 


24 


•59 


7 Au 


230 


•12 




4 Je 


25 


06 














•90 


"1 Je 


14 


-43 


2 Jl 


13 


•96 


4 Au 


12 #o 


•49 


•27 


5 Je 


3 


•80 


7 Jl 


3 


•33 


1 Au 


18 


-86 


•63 


4 Je 


2lo 




6 Jl 


21 


•22 


7 Au 


19 




•16 




















•53 


2 Je 


1180 


•06 


3 Jl 


10 


•59 


6 Au 


9 


•12 


•90 


6 My 


31 


•43 


7 Je 


29 


•96 


2 Jl 


29 


•49 


•80 


5 Je 


19 


•33 


6 Jl 


18 


•86 


1 Au 


17 


•39 


•16 


2 Je 


7 


•69 


4 Jl 


7 


•22 


5 Au 


5 


•75 


•53 


7 My 


28 


06 


; 1 Je 


26 


•59 


4 Au 


24 


•65 






1 


3 Jl 


26 


.12 








•43 


5 Je 


15 


•96 


*Y Jl 


15 


•49 


2 Au 


14 * 


•02 


•79 


3 Je 


5 


•32 


4 Jl 


4 


•86 


6 Au 


30 


•39 


•16 


2 Je 


23 


•22 


3 Jl 


22o 


•75 


5 Au 


21 


•28 


•69 




















•06 


6 Je 


12 


•59 


1 Jl 


12 


•12 


2 Au 


10 


•65 


•43 


3 Je 


1 


•96 


5 Jl 


1 


•49 


7 Jl 


31 


•02 


-32 


2 Je 


20 


•85 


4 Jl 


20 


•38 


5 Au 


18 


•92 


-69 


7 Je 


9 


•22 


1 Jl 


8 


•75 


3 Au 




•28 


•06 


4 My 


29 


•59 


6 Je 


28 


•12 


f 7 Jl 


27 


•65 














( 2 Au 26 


•18 


•96 


3 Je 


17 


•49 


5 Jl 


17 


•02 


6 Au 


15 


•55 


•32 


7 Je 


6 


•85 


2 Jl 


6 


•38 


3 Au 


4 


•91 


•69 1 


'5 My 


26 


•22 


1 Jl 


24 


•28 


2 Au 


220 


•81 




6 Je 


24 


•75 














•59 


4 Je 


14 


12 


5 Jl 


13 


•65 


7 Au 


12 


•18 


•95 


I Je 


3 


•48 


3 Jl 


3o 


•02 


4 Au 


It 


•55 


•32 


7 Je 


22o 


•38 


1 Jl 


21 


•91 


3 Au 


20 


•44 


•85 




















•22 


4 Je 


10# 


•75 


6 Jl 


10 


•28 


7 Au 


8 


•81 


•59 


2 My 


318 


•12 


3 Je 


22 


•65 


5 Jl 


29 


•18 


•48 


1 Je 


19 


•01 


2 Jl 


18 


•54 


4 Au 


17 


•08 


•85 


5 Je 


8 


•38 


6 Jl 


7 


•91 


1 Au 


6 


•44 


•22 


2 My 


27 


•75 


'4 Je 


26 


•28 


7 Au 


24 


•34 








5 Jl 


25 


•81 








•12 


1 Je 


15 


•65 


3 Jl 


15 


•13 


4 Au 


13o 


•71 


•48 


6 Je 


5 


•01 


7 Jl 


4 


•54 


2 Au 


3o 


•07 


•85 


4 Je 


23 


•91 


6 Jl 


2380 


•44 


7 Au 


21 


•97 



85 



Surya Siddhanta. 



+ 147'65293~ 
+ 9-880 

Aivlna 



+ 177-18353 
+ 11-866 

Kartika 



+ 206-7 1411 
+ 13-832 

Mavtf asira 



+ 236-24470 
+ 15-808 



4- 265-77529 
+ 17-784 



Pausha A.D. Magha 



{ +324-83647 
+ 295-30588 +354 .36705 



+ 19-760 
A.D. Phalguna 



j + 21-736 

.1 + 



23-712 
Chaitra 



a* 

It 



d 
o 



% -3 



4 S 


20 


•13 


5 


1 S 


9 


•49 


3 


6 Au 


29 


•86 


7 S 


4 S 


16 


•76 


6 


2 S 


6 


•12 


3 


1 S 


25 


•02 


2 


5 S 


14 


•39 


6 


2 S 


20 


•76 


4 


1 S 


21 


•65 


3 


6 S 


11 


•92 


7 


3 Au 


3i 


•39 


4 S 


2 S 


18 


•29 


3 


6 S 


7 


•65 


1 


(4 Au 
J 5 S 


28 


♦02 


7 


26 


•55 




2 S 


15 


•92 


4 


7 S 


4 


•28 


1 


6 S 


23ftO'l8 


7 


3 S 


12 


•55 


5 


7 S 


1 


•92 


2 


6 S 


19 


•81 


1 



4 S 9 -18 
1 Au 29 -55 
7 S 17 -45 



5 
3 8 
1 



19 

9 

28 
16 

5 

240 

13ft 

2 
21 

10 
29 
17 

7 

26 

150 
30 
22 

12 
1 

19 

8 
28 
16 



8 §' 




g 



S Ills fi 



13* 



c8 



•92 
•29 
•18 

•55 
•92 
•82 

•18 
•08 

•45 
•82 
•71 

•08 

•45 
•34 

•71 
•08 
•98 



1 N 

5 O 

4 N 

2 N 

6 

5 N 

2 N 

1 N 

5 N 

3 N 

2 N 



12 
31 
19 

9 
29 
16 

5 

24* 

13 
2 
21 



6 N 10 
3 30 
2 N 17 



7 N 
4 O 
3 N 



7 
27 

150 



•45 
•82 
•72 

•08 
•45 
•35 

•71 
•61 



•98 
•35 
•24 

•61 
•98 
•88 

•24 
•61 
•51 



2 D 11 
7 N 30 
6 D 19 



•98 
•35 
•25 



3D 8-61 
7 N 27 -98 
6 D 150 -88 



4 S 

3 S 



5 
24 



1 S 140 
5 S 30 
4 S 21 



•81 
•71 

•08 
•44 
•34 



5 -34 7 N 3o -87 
24ft -24 6 N 22 -77 



10 
31 
18 



1 S 

.6 Au 
4 S 

2 S 
f 6 Au 27 



•71 3 
•08 7 S 
•97 6 O 



13 
2 

20 

10 
29 
18 



(1 S 

5 S 

2 S 

1 S 

6 S 

3 S 

2 S 



26 
15 
4 
22 

12 
1 

20 



•34 
•71 
•24 
•61 
•97 
-87 

•24 
•60 
•50 



3 

2 

7 O 

4 O 

3 O 

7 O 

5 O 

4 O 



•61 4N 12 -14 

•98 1 N 1 '51 

♦87 7 N 19 -40 

• 24 4 N 8 -77 

•61 2 29 4 14 

-50 I N 17 '04 

6 -87 5 N 5 '40 

25o . 77 4 N 24# -30 

15ftO '14 1 N 13 -67 

4o -50 6 N 3 -03 

22 -40 4 N 20 '93 

11 -77 2 N 10 -30 

1 -14 6 30 '67 

20 -03 5 N 18 '56 



4 D 

3 D 

7 D 

4 D 

3 D 

1 D 

5 N 

4 D 

1 D 

6 N 

5 D 

2 D 
1 D 

5 D 

3 D 
1 D 



50 
24 

13 
1 

20 

10 
29 
17 

6 

260 
15 

3 

22 

11 
1 

18 

8 



•24 
•14 

•51 
•88 
•77 

•14 
•51 
•41 

•77 
•14 
•04 

•40 
•30 

•67 
•04 
•93 



6 D 8 -30 
3 N 27 -67 
2 D 16ftO*56 



6 D 

5 D 

3 D 

7 D 

6 D 



4 

23 

13 
2 

20 



•93 
•83 



84 

86 

87 

89 

90 
91 

92 

9* 

95 

97 

98 

11 

01 
02 

03 

05 

06 

08 

09 
10 



3 D 9 
1 N 29 
7 D 18 



4 Jr 
1 D 
7 Jr 



10 
29 
17 



5 Jr 7 
2 D 27o 
1 Jr 14 



6 Jr 
4 Jr 

2 Jr 
6 D 
6 Jr 



3 

22 

12 
31 
19 



•51 
•88 
•78 

•14 
•51 
•41 

•78 
•67 

•04 
•41 
•30 



2 Jr 8 -67 
7 D 29 -04 
5 Jr 15ftO -94 



3 Jr 
7 D 
6 Jr 



5ft 

25 
13 



•30 
•67 
•57 



3 Jr 1 -94 

2 Jr 20 -83 



7 Jr 10 
4 D 30 
3 Jr 17 



•20 
•57 
•46 



1 Jr 
7 Jr 



111 



•66 


7 N 


18 


•19 


1 D 


17 


•72 


78 


'3 Jr 


160 


•25 


•02 
•39 
•29 


4 N 
1 
7 N 


7 
27 
140 


•55 
•92 
•82 


6 D 
3 N 
2 D 


7 

26 
14 ft 


•08 
•46 
•35 


79 
81 


7 Jr 
4 D 
3 Jr 


50 
25ft 

12 


•6i 

•98 80 

•88 


•66 
•65 


6 N 
4 N 


40 
23 


•19 
•08 


6 D 
5 D 


3ft 

22 


•72 
•61 


82 
83 


1 Jr 
7 Jr 


2 
21 


•25 
•14 



85 



88 



7 Jr 60 *83 
5 D 27#O'20 
4 Jr 15 -10 



•56 
•46 

•83 
•20 
•09 



11 4 Jr 

12 2 Jr 

13 7 Jr 



96 



99 
00 



04 



07 



4 F 


14 


•78 


2 F 


4 


•15 


6 Jr 


24 


•51 


5 F 


11 


•41 


2 Jr 


31 


•78 


1 F 


19 
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4295 1251 1116 24M -9383 28-2962 25-780 1194 7 6 Ap 22o -23 7 Mv 21 

4296 1252 1117 25M -1971 1 7*4045 21-938 1195 1 3 Ap 1U -60 5 Mv 11 

4297 1253 1118 24M -4558 6-5128 18 095 1196 2 7 Mr 30 -97 2 Ap 29 

4298 1254 1119 24M-7146 25-1517 16-228 1197 4 6 Ap 18 -87 1 Mv 18 

4299 1255 1120 24M -9734 14-2600 12-385 1198 5 4 A p 8 -23 VMv 7 

4300 1256 1121 25M -2321 3-3683 8-543 1199 6 1 Mr 28 -60 3 Ap 27 

4301 1257 1122 24M -4909 22 0072 6 676 1200 7 7 Ap 15 -50 2 Mv 15 

4302 1258 1123 24M -7496 11-1155 2-834 1201 2 4 Ap 4 -86 6 Mv 4 

4303 1259 1124 25M -0084 0-2238 26-545 1202 3 | 2 Mt 25 -23 5 My 23ft 

C 3 Ap 23 -76 

4304 1260 1125 25M -2671 18-8627 24-679 120 3 4 1 Ap 13o -13 2 Mv 12 

4305 1261 1126 24M -5259 7-9710 20-836 1204 5 5 Ap lo -50 7 My 1 

4306 1262 11&7 24M -7847 26*6099 18*969 1205 7 4 Ap 20 -39 5 Mv 1<> 

4307 1263 1128 25M -0434 15*7182 15 126 1206 1 1 Ap 9 -76 3 Mv Q 

4308 1264 1129 25M -3022 4-8265 11-284 120 7 2 6 Mr 30 -13 7 Ap 28 

4309 1265 1130 24M -5609 23-4653 9*417 120 8 3 5 Ap 17 -03 6 Mv 16 

4310 1266 1131 24M -8197 12-5736 5-574 120 9 5 2 Ap 6 -39 3 m 5 

4311 1267 1132 25M -0784 1-6819 1*731 1210 6 6 Mr 26 -76 f 1 Ap 25 

4312 1268 1133 25M -3372 20*3208 27*419 1211 7 5 Ap 14 -66 7 Mv 14o 
4313 1269 1134 24M '5959 9*4291 23-577 1212 1 3 Ap 3 -02 4 My 2o 

4314 1270 1135 24M -8547 28-0680 21-710 1213 3 1 Ap 21* -92 3 Mv 21 

4315 1271 1136 25M -113S 17-1763 17-867 1214 4 6 Ap 11 -29 7 Mv 10 

4316 1272 1137 25M -3722 6-2846 14*024 1215 5 3 Mr 31 -66 5 Ap 30 

4317 1273 1138 24M -6310 24-9235 12-158 12 16 6 2 Ap 18 -55 4 Mv lq 

4318 1274 1139 24M -8897 14-0318 8-315 121 7 1 6 Ap 7 -92 1 Mv 7 

4319 1275 1140 25M -1485 3-1401 4-472 1218 2 4 Mr 28 -29 j 5 Ap 26 

4320 1276 1141 25M -4072 21-7790 2-605 1219 3 3 Ap 16 -19 4 Mv IS 
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4332 1288 1153 25M -5123 9*2009 19-506 1231 4 5 Ap 3 -71 7 My 3 

4333 1289 1154 24M -7711 27-8398 17*639 123 2 5 4 Ap 21* -61 6 My 21 
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4490 1446 1311 26M -3958 1-0862 22-942 138 9 6 7 Mr 27 -49 f 2 Ap 26*3 -02 5 Je 24 -08 6 Jl 23 -61 1 Au 22 -14 

[ 3 My 25 -55 

4491 1447 1312 26M -6546 19-7251 21-075 139 7 6 Ap 160 -39 7 My 14 -92 2 Je 13 -45 3 Jl 12 -98 5 Au 11 -51 

4492 1448 1313 26M -9134 8 8334 17*232 1391 1 3 Ap 4* -75 5 My 4 -28 6 Je 2 -81 1 Jl 2 -34(2 Jl 31 '87 

(4 Au 30 '41 
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4529 1486 1350 26M *4873 19'2687 12 933 1428 5 4 Ap 14 *76 6 My 14 

4530 1486 1351 26M *7461 8*3770 9*090 1429 7 2 Ap 4 *13 3 My 3 
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C'sAnomcol. 7 + 1*^6 + 3-952 



A.D. 



+ 88*59176 + U8-12235 
4. 5-928 + 7-904 
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3 Ap 22 
7 Ap 11 

4 Mr 31 



3 Ap 190 '78 
1 Ap 80 'lb 

( 5 Mr 2S#0 *52 
[ 7 Ap 27 

4 Ap 16 
1 Ap 5 



4645 1601 1466 27M '5031 25'6467 10*352 1544 3 

4646 1602 1467 27M -7619 14*7550 6*509 1545 5 

4647 1603 1468 28M -0206 3-8633 2*667 1546 6 

4648 1604 1469 28M -2794 22*5022 0*800 154 7 7 

4649 1605 1470 27M -5381 11*6105 24*512 1548 1 

4650 1606 147 1 27M -7969 0*7188 20*669 154 9 3 

4651 1607 1472 28M *0556 19*3576 18*802 155 4 

4652 1608 1473 28M -3144 8*4659 14*959 1551 5 

4653 1609 1474 27M *5732 27*1048 13 093 155 2 6 

4654 1610 1475 27M '8319 16*2131 9*250 1553 1 

4655 1611 1476 28M '0907 5*3214 5*407 1554 2 

4656 1612 1477 28M '3494 23*9603 3-540 - 1555 3 1 A P 

4657 1613 1478 27M *6082 13-0686 27-253 155 6 4 5 Ap 

4658 1614 1479 27M -8669 2-1769 23-410 1 55 7 6 3 Mr 30 

4659 1615 1480 28M -1257 20 8158 21*543 155 8 7 

4660 1616 1481 28M '3844 9*9241 17*700 1559 1 

4661 1617 1482 27M '6432 28*5630 15*833 1560 2 5 Ap 25 

4662 1618 1483 27M -9020 17*6713 11*991 1561 4 2 Ap 14 

4663 1619 1*84 28M -1607 6*7796 8148 1562 5 6 Ap 3 

4664 1620 1485 28M -4195 25*4185 6*281 156 3 6 5 Ap 22 

4665 1621 1486 27M *6782 14*5268 2*438 156 4 7 3 Ap 11 

4666 1622 1487 27M -9370 3*6351 26*150 156 5 2 7 Mr 31 

4667 1623 1488 28M *1957 22*2740 24*283 1566 3 

4668 1624 1489 28M *4545 11-3822 20*440 156 7 4 

4669 1625 1490 27M '7133 0*4905 16*598 156 8 5 

4670 1626 1*91 27M -9720 19*1294 14*731 156 9 7 

4671 1627 1492 28M *2308 8*2377 10-888 1570 1 
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•68 6 Je 200 -21 
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4672 1628 1493 28M -4895 26*8766 9*022 157 1 2 3 Ap 24 

4673 1629 1494 27M -7483 15*9849 5*179 1572 3 7 Ap 12 

4674 1630 1495 28M '0070 5*0932 1*336 1573 5 5 Ap 2 

4675 1631 1496 28M -2658 23*7321 27*024 157 4 6 4 Ap 21 

4676 1632 1497 28M *5246 12*8404 23*181 157 5 7 1 Ap 10 

4677 1633 1498 27M *7833 1*9487 19*339 1576 1 5 Mr 29D 

4678 1634 1499 28M *0421 20*5876 17*472 157 7 3 4 

4679 1635 1500 28M -3008 9*6959 13*629 157 8 4 2 

4680 1636 1501 28M '5596 28*3348 11*762 1 57 9 5 7 

4681 1637 1502 27M '8183 17*4431 7*919 158 6 5 

4682 1638 1503 28M -0771 6*5514 4 077 1581 1 2 
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jtr l ■ I i Hi' j || & J I § & I 1 1 * .8 i § ■ i 

4920 1876 1741 11A -6611 13 0182 7-492 18 1 9 6 7 Ap 24 -08 2 My 24 -21 3 Je 22 -74 5 Jl 22 -27 6 Au 20 -80 

4921 1877 1742 10A -9199 2-1265 3-649 1820 7 5 Ap 13 -05(6 My 12 -58 2 Jl 10 -64 4 Au 9 -17 5 S 70 '70 

I 1 Je 11 -11 

4922 1878 1743 HA -1787 20-7654 1-783 182 1 2 3 My 1 -94 5 My 31 -47 7 Je 30 -00 1 Jl 29 -54 3 Au 28 -07 

4923 1879 1744 11A -4374 9-873 7 25-495 182 2 3 1 Ap 21 -31 2 My 20 -84 4 Je 19 -37 5 Jl ISO 90 7 Au 17 -43 

4924 1880 1745 HA '6962 28-5126 23-628 1823 4 7 My 10 -21 1 Je 8 -74 3 Jl 80 -27 4 Au 6 -80 6 S 5 -33 

4925 1881 1746 10A '9549 17 6209 19-785 1824 5 4 Ap 28 -58 6 My 28 -11 7 Je 2(>«0 -64 2 Jl 26 17 3 Au 24 -70 

4926 1882 1747 HA -2137 6-7292 15-942 1825 7 1 Ap 17 -94 3 My 170 -47 5 Je 16* -00 ( 6 Jl 15 -53 2 S 12 --60 

1 Au 14 06 

4927 1883 1748 UA -4724 25-3681 14 076 1828 1 7 My 60 *84 2 Je 5 -37 3 Jl 4 90 5 Au 3 -43 6 S 1 -96 

4928 1884 1749 11A -7312 14-4764 10233 1827 2 5 Ap 26«0 -21 6 Mv 25 -74 He 21 -27 2 Jl 23 '80 4 Au 22 -33 

4929 1885 1750 10A -9899 3-5847 6-390 1828 3 2 Ap 14# -57 4 Mv 14 -10|5Je 12 -64 1 Au 10 70 3S 9 -23 

I 7 Jl 12 -17 

4930 1886 1751 HA -2487 22-2236 4-523 1829 5 1 My 3 -47 3 Je 2 00 4 Jl 1 -53 6 Jl 31 06 7 Au 290 '59 

4931 1887.1752 HA -5075 11-3319 0-681 1830 6 5 Ap 22 -81 7 My 22 -37 1 Je 20 ' -90 3 Jl 20 '43 4 Au 183 -96 

4932 1888 1753 HA -7662 0-4402 24-392 1831 7 C 3 Ap 12 -21 6 Jc 10 -27 7 Ji 9 -80 2 Au 8o -33 3 S 6 -86 

( 4 My 11 -74 

4933 1889 1754 11A '0250 19-0791 22-526 1 832 1 2 Ap 30 -10 3 My 29 -63 5 Je 28 -16 6 Jl 27« -70 1 Au 26 -23 

4934 1890 1755 HA -2837 8-1874 1^-683 1833 3 6 Ap 19 -47 1 My 19 -00 2 Je 170 -53 4 JI 17# -uef&Aa 15 -59 

, * 7 S 14 -12 

4935 1891 1756 11 A '5.425 26-8263 16-816 1834 4 5 My 8 -37 6 Je 60 -90 1 Jl 6 -43 2 Au 4 -96 4 S 3 -49 

4936 1892 1757 HA '8012 15-9346 1*978 1835 5 2 Ap 27 -74 4 My 27o -27 5 Je 25 -80 7 Jl 25 -33 1 Au 23 -86 

4937 1893 U58 HA -0600 5 0429 9 131 183 8 6 7 Ap 160 -10 1 My 15 -63 J 3 Je U -16 6 Au 12 -22 7 S 10 -76 

{ 4 Jl 13 -69 

4938 1894 1759 HA -3188 23-6819 7-264 1837 1 6 My 5 -00 7 Je 3 -53 2 Jl 3 -06 3 Au 1 -59 5 Au 31 12 

4939 1895 1760 11 A -5775 12-7900 3-121 1838 2 3 Ap 24 -37 4 My 23 -90 6 Je 22 -43 7 Jl 21 -96 2 Au 20 -49 

4940 1896 1761 11 A -8363 1-8983 27133 1839 3 7 Ap 13 -73J2M>13 -26 5 Jl 11 33 6 Au 9 -86 IS 8 -39 

(3 Je 11 -80 

4911 1897 1762 11 A -0950 20-5372 25*266 1 84 4 6 My 1 -63 1 My 31 16 2 Je 29 -69 4 Jl 290 22 5 Au 27* * -75 

4942 1898 1763 HA -3538 9-6455 ^1424 1841 6 4 Ap 21 -00 5, My 20 -53 7 Je 19 -06 1 Jl 18o '59 1 3 An 17 -12 
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4946 1902 1767 H*A -3888 25-1399 10004 1845 4 3 My 6#0 -53 5 Je 5 06 6 Jl 4 -59 1 Au 3 -12-28 • 1 -65 

4947 1903 1768 HA -6476 14-2482 6-162 184 6 5 7 Ap 25 -90 2 My 25 -43 3 Je 23 -96 5 Jl 23 -49 7 Au 22 -02 

4948 1904 1769 11A 9063 3-3565 2-319 184 7 6 5 Ap 15* -26(6 My 14 -79 2 Jl 12 -85 4 Au 11 -38 5 S 90 -92 

(1 Je 13 -32 

4949 1905 1770 HA -1651 21-9954 0-452 184 8 7 4 Mv 3 -16 5 . Je 1 -69 7 Jl 1 -22 1 Jl 30 -75 3 Au 29o -28 

4950 1906 1771 HA -4238 11*1037 24-164 1849 2 1 Ap 22 -53 3 My 22 06 4 Je 20 59 6 Jl 20 12 7 Au l8#o 65 

4951 1907 1 772 HA -6826 0-2120 20-321 I860 3 f 5 Ap 11 -89 1 Je 9 -96 3 Jl 9 -49 5 Au 8 -02 6 S 6 -55 

(7 My 11 -42 

4952 1908 1773 11A -9413 18-8509 18-454 1851 4 4 Ap 30 *7$ 6 My 30 -32 7 Je 28o -85 2 Jl 28 -38 3 Au 26 -91 
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•75 f 1 A 
1 2 S 

4954 1910 1775 HA -4589 26 5981 12-745 1853 7 1 My 8 -06 2 Je 60 '59 4 JI 6 12 5 Au 4 -65 7 S 3 -18 

4955 1911 1776 11A -7176 15-7064 8-902 1854 1 5 Ap 27o '42 6 My 26 -95 1 Je 25 -48 3 Jl 25 -01 ' 4 Au 23 -55 

4956 1912 1777 HA 9764 4-8147 5 060 185 5 2 2 Ap l6o -79 4 My 10# -32r5Je 14 -85 1 Au 12 -91 3 8 11-44 

(7 Jl 14 -38 

4957 1913 1778 11A -2351 23-4535 3-193 1 85 6 3 1 My 4 -69 3 Je 3 -22 4 Jl 2 -75 6 Au 1 -28 7 Au 30 -81 

4958 1914 1779 11A '49^9 12-5618 26-905 1357 5 6 Ap 24 -06 7 Mv 23 -59 2 Je 22 12 3 Jl 21 -65 5 Vu 20 -IS 

4959 .1915 1780 llA -7526 1-6701 23 062 1&5B 6 3 Ap 13 -42 I 4 My 12 -95 1 J I 11-01 2 Au 90 -54 4 8 8 -08 

( 6 Je 11 -48 
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4960 1916 1781 12A -0114 20-3090 21-195 1859 7 2 My 

4961 19171782 11A '2702 9-4173 17-352 i860 1 6 Ap 
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4962 1918 1783 11A '6289 28-0562 15-487 1861 3 6 My 9 

4963 1919 1784 HA -7877 171645 11-643 1862 4 2 Ap 28 

4964 19201785 12A 0464 6-2728 7-800 186 3 5 7 Ap 18 

4965 1921 1786 HA -3052 24-9117 5-933 1 86 4 6 6 My 6a 

4966 1922 1787 HA -5639 14 0200 2 091 1865 1 3 Ap 25 

4967 1923 1788 HA -8227 3- 1283 25-803 186 6 2 7 Ap 14 

4968 1924 1789 12A -0814 21-7672 23-936 1867 3 6 My 3 

4969 1925 1790 HA 3402 10-8765 20 093 186 8 4 4 Ap 22 

4970 1926 1791 HA -6990 29-6144 16-250 1869 6 ( 1 Ap 11 

I 3 My 11 

4971 1927 1792 HA -8577 18-6227 14-384 187 7 7 Ap 30 

4972 1928 1793 12A -1165 7-7310 10-541 1871 1 4 Ap 19 

4973 1929 1794 HA -3752 26*3698 8-674 187 2 2 3 My 70 

4974 19301795 HA '6340 15-4781 4-831 1873 4 1 Ap 27o 

4975 1931 1796 11 A -8927 4-5864 0-989 1874 5 5 Ap 160 

49"6 1932 1797 12A -1615 23-2254 26-676 1875 6 4 My 5 

4977 1933 1798 HA -4103 12-3336 22-834 187 8 7 1 Ap 23 

4978 ? 934 i799 HA -6690 l-44ia 18*9^1 *877 2 6 Ap 13 

4979 1935 1800 11A -9278 20-0808 17-124 1878 3 5 My 2 

4980 1936 1801 12A -1865 9-1891 13-281 187 9 4 2 Ap 21 



4981 1937 1802 HA -4453 27-8280 11-415 1880 5 1 My 

4982 1938 1803 11 V -7040 16*9363 7-572 1 881 7 5 Ap 
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6 Jr 


10 


•75 




1 F 


9 


•28 


2 Mr 


10 


•81 


4 Ap 


90 


•34 




4 D 


31 


•12 


87 


5 Jr 


29 


•65 


7 F 


28 


•18 


1 Mr 


29« 


71 




1 1) 


20 


•48 


88 


3 Jr 


19 


•01 


4 F 


17 


•55 


6 Mr 


18© 


•08 


89 


7 Jr 


7. 


•38 




I F 


50 


•91 


3 Mr 


7 


•44 


4 Ap 


5 


•97 




4 D 


27 


•75 


90 


6 Jr 


260 


•28 


7 F 


24 


•81 


2 Mr 


26 


34 




2 D 


17 


•12 


91 


3 Jr 


15o 


•65 


5 F 


14 


•18 


6 Mr 


15 


•71 


92 


1 Jr 


5 


'01 




2 F 


3 


•54 


4 Mr 


4 


•07 


5 Ap 


2 


•61 




5 D 


24* 


•38 


93 


6 Jr 


22 


•91 


1 F 


21 


•44 


2 Mr 


22 


•97 


94 


4 Jr 


12 


•28 




5 F 


10 


•81 


7 Mr 


12 


•34 


1 Ap 


10 

r 


•87 


95 


1 Jr 


1 


•65 




3 Jr 


31 


18 


4 Mr 


1 


•71 


6 Mr 


310 


•24 




6 D 


22 


•01 


96 


7 Jr 


20 


•54 


2 F 


19 


•07 


3 Mr 


19o 


•60 


97 


4 Jr 


8 


•91 




6 F 


7 


•44 


7 Mr 


8* 


•97 


2 Ap 


•7 


•50 




2 D 


29 


•28 


98 


3 Jr 


27 


•81 


5 F 


26« 


•34 


6 Mr 


27 


•87 




6 D 


18 


•64 


99 


1 Jr 


17 


•17 


2 F 


15« 


'71 


4 Mr 


17. 


•24 


20 


5 Jr 


60 


•54 


00 


7 F 


5 


•07 


1 Mr 


5 


•60 


3 Ap 


4 


•13 



TABLE X— A. 

Distance of Sun from the Moon's Node at the Commencement of each Solar Year. 

v.^dc Increase for Odd Years, 

for Odd Years. 

Increase, 
days. 
57-72 
76-35 
94-99 
113-62. 
132-66 
150 89 
169-52 
14-85 
3348 
52*11 

The Canons of Eclipses. 

A Lunar Eclipse is certain if © from Node is between and 10-052 or between 163-260 and 173-312 days. 



Yr. 


Increase. 


Yr. 


Increase. 


Yr. 




days. 




days. 




11 


31-66 


21 


44-69 


31 


12 


50-30 


22 


63-33 


32 


13 


68-93 


23 


81-96 


33 


14 


87-56 


24 


100-59 


34 


15 


10620 


25 


119-23 


35 


16 


124-83 


26 


137-86 


36 


17 


143-47 


27 


156-50 


37 


IS 


162-10 


28 


1'82 


38 


19 


7-42 


29 


20-45 


39 


20 


26-06 


30 


89-09 


40 



Yr. Increase. 


Yr. Increase. 


Yr. 


Increase. Yr. Increase. Yr. 


Increase. 


Yr. 


lncr. 




days. 




days. 




days. 




days. 




days. 




days. 


41 


70-75 


51 


83-78 


61 


&6-81 


71 


109-84 


81 


122-86 


91 


135-89 


42 


89*38 


52 


102-41 


62 


115*44 


72 


128-47 


82 


141-50 


92 


154*53 


43 


108-01 


53 


121-05 


63 


13407 


73 


147-10 


83 


160-13 


93 


173-16 


44 


126-65 


54 


139*68 


64 


152-71 


74 


165-74 


84 


5-45 


94 


18-^8 


45 


145-29 


55 


158-31 


65 


171-34 


75 


11-06 


85 


24.08 


95 


37-12 


46 


163-92 


56 


3-64 


66 


16-66 


76 


29-69 


86 


42-72 


96 


55-75 


47 


9*24 • 


57 


22-27 


67 


35*30 


77 


48-33 


87 


61-36 


97 


74-39 


48 


27*88 . 


58 


40-90 


68 


53-93 


78 


66-96 


88 


79*99 


98 


93-02 


49 


46*51 


59 


59-54 


69 


72-57 


79 


85*60 


89 


98-63 


99 


111-65 


50 


65 14 


60 


78-17 


70 


91-20 


80 


104-23 


90 


117-26 







doubtful 



10-225 
13-518 



13-345 
159*794 days. 



163087 



159-967 
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TABLE XI, 



LONGEST INTERVAL 



Names of Nakshatras. 



Revati 

Asvini 

Bharani 

Krittika 

Kohini 

Mrigasira 

Ardhra 

Punarvasn 

Pushya 

Aslesha 

Magba 

Puma Phalguni 
Uttara Phalguni 
Hasta 
Chittra* 

Svati ... 
Visakha 
Anuradha 
Jyeshtha 
Mula ... 

Purva Ashada 
Uttara Ashada 
Sravana 

Sravishta or Danish ta 
Satabhisaj or Sataraka 

Puxva Bhadrapada 
Uttara Bhadrapada 
Revati 



Names of Yogas. 

Vaidhriti 

Vishkair^a 
Priti ... 
Ayushmat 
Saubhagya 

Sobbana 
Atiganda 
Sukarman 
Dhriti 
Sula ... 

Ganda 

Vriddhi 

Dhruva 

Vyaghata 

Harshana 

Vajra 
Siddhi 
Vyatipata 
V any as, 

Parigha •.. 

{Siva ... 

Siddha 

Sadhya 

Siibha 

Sukla 

Brahman 
Indra ... 
Vaidhriti 



s 



27 
1 
2 
3 
4 

5 
6 
7 
8 
9 



-11 

o> 

0-1624 
11743 

2- 1862 

3- 1981 

4- 2100 

5- 2219 

6- 2338 

7- 2458 
8*2577 
9-2696 



10 10*2815 

11 11-2934 

12 12-3053 

13 13-3172 

14 14-3292 

15 15-3411 

16 16-3530 

17 17*3649 

18 18*3768 

19 19*3887 

20 20-4006 

21 21-4126 

22 22 4245 

23 23-4364 

24 24-4483 

25 25-4602 

26 26-4721 

27 27*4840 

1 28-4960 

2 29-5079 



27 
1 
2 
3 
4 

5 
6 
7 
8 
9 



0- 3021 

1- 2436 

2- 1851 

3- 1266 

4- 0681 

5.0096 

5- 9511 

6- 8926 

7- 8341 

8- 7755 



IN DAYS FROM NEW-MOON TO ENDING MOMENT 

[The largest correction is— 2-20890 tor Nakshatras 

NAKSHATRAS. 



o g* 



0-9892 

2- 00 1 1 

3- 0130 

4- 0249 

5- 0368 



8 6-0488 

9 7-0607 

10 8-0726 

11 9-0845 

12 10-0964 

13 11-1083 

14 12-1202 

15 131322 

16 14*1441 

17 15-1567 

18 16-1679 

19 17-1798 

20 18-1917 

21 19-2036 

22 20-2156 

23 21-2275 

24 22-2394 

25 23-2513 

26 24-2632 

27 25 2751 

1 26-2870 

2 27-2990 

3 28-3109 

4 29-3228 



U 

O 



5 
6 
7 
8 
9 

10 
11 
12 
13 
14 



5 
6 
7 
8 
9 

10 
11 
12 
13 
14 



0- 8992 

1- 8407 

2- 7822 
3*7237 

4- 6652 

5- 6067 

6- 5482 

7- 4896 

8- 4311 

9- 3726 



10 9-7170 

11 10' 6585 

12 11-6000 

13 12-5415 

14 13-4830 

15 14-4245 

16 15-3660 

17 16-3075 

18 17-2489 

19 18-1904 

20 19-1319 

21 20-0734 

22 21-0149 

23 21-9564 

24 22-8979 

25 23-8394 

26 24-7809 

27 25-7224 

1 26-6638 

2 27-6053 

3 28-5468 

4 29-4883 



0- 8041 

1- 8160 

2- 8279 

3- 8398 

4- 8518 

5- 8637 
6*8756 

7- 8875 

8- 8994 

9- 9113 



15 10-9232 

16 11-9352 
IT 12-9471 

18 13-9590 

19 14-9709 

20 15-9828 

21 16-9947 

22 180066 

23 19-0186 

24 20 0305 

25 21-0424 

26 22-0543 

27 23-0662 

1 24-0781 

2 25-0900 

3 26-1020 

4 27-1139 

5 28-1258 

6 29- 1377 



9 
10 
11 
12 
13 

14 
15 
16 
17 
18 



0- 5548 

1- 4963 

2- 4378 

3- 3793 

4- 3208 

5- 2623 

6- 2037 

7- 1452 

8- 0867 

9- 0282 



15 10-3141 

16 11*2556 

17 121971 
1813-1386 

19 14-0800 

20 15-0216 

21 15-9630 

22 16-9045 

23 17-8460 

24 18-7875 

25 19-7290 

26 20-6705 

27 21-6120 

1 22-5535 

2 23-4950 

3 24-4665 

4 25-3780 

5 26-3194 

6 27-2609 

7 28-2024 

8 29 1439 



19 9-9697 

20 10-9112 

21 11-8527 

22 12-7942 

23 13-7357 

24 14-6771 

25 15-6186 

26 16-5601 

27 17-5016 

1 18-4431 

2 19-3846 

3 20-3261 

4 21-2676 

5 22-2091 

6 23-1506 

7 24-0920 

8 25-0335 

9 25-8750 

10 26-9165 

11 27-8580 

12 28*7995 



O 



n3 
u 
O 



7 
8 
9 
10 
11 

12 
13 
14 
15 
16 



0- 6190 

1- 6309 

2- 6428 

3- 6548 

4- 6667 

5- 6786 

6- 6905 

7- 7024 
8.7143 
9*7262 



S 



9 0-4339 

10 1-4459 

11 2-4578 

12 3-4697 

13 4-4816 



14 
15 
16 
17 
18 



13 
14 
15 
16 
17 

18 
19 
20 
21 
22 



49178 

5- 8593 

6- 8008 

7- 7423 

8- 6838 



23 9 6253 

24 10-5668 

25 11-5083 

26 12-4498 

27 13-3912 

1 143327 

2 15-2742 

3 16-2157 

4 171572 

5 18-0987 

6 19-0402 

7 19-9817 

8 20-9232 

9 21-8647 

10 22- $061 

11 23-7476 

12 24-6891 

13 25-6306 

14 26-5721 

15 27-5136 

16 28-4551 

17 29*3966 



5-4935 
6*5054 
7*5173 
8-6292 
9*5412 



17 10-7382 

18 11-7501 

19 12-7620 

20 13-7739 

21 14-7858 

22 15*7977 

23 16-8096 

24 17-8216 

25 18*8335 

26 19-8454 

27 20-8573 

1 21-8692 

2 22-8811 

3 23-8930 

4 24-9050 

5 25-9169 

6 26-9288 

7 27*9407 

8 28-9526 

YOGAS. 

0-2104 
11519 

2- 0934 

3- 0349 
3-9764 



19 10*5531 

20 11*5650 

21 12-5769 

22 13-5888 

23 14-6007 

24 15-6126 

25 16-6246 

26 17-6365 

27 18-6484 

1 19-6603 

2 20-6722 

3 21-6841 

4 22-6960 

5 23-7080 

6 24-7199 

7 25-7318 

8 26-7437 

9 27-7556 
10 28*7675 



18 
19 
20 
21 
22 

23 
24 
25 
26 
27 



0- 8075 

1- 7490 

2- 6905 

3- 6319 

4- 5734 

5- 5149 

6- 4564 
7*3979 

8- 3394 

9- 2809 



•9 3 



5=1 M 



11 
12 
13 
14 
15 

16 
17 
18 
19 
20 



0- 2489 

1- 2608 

2- 2727 

3- 2846 

4- 2965 

5*3084 
6-3203 
. 7-3323 
8*3442 
9*3561 



13 
14 
15 
16 
17 

18 
19 
20 
21 
22 



0*0638 v 

1- 0757 

2- 0876 

3- 0995 

4- 1114 

5- 1233 

6- 1353 

7- 1472 

8- 1591 

9- 17 10 



16 
17 
18 
19 
20 

21 
22 
23 
24 
25 



21 10-3680 

22 11*3799 

23 12-3918 

24 13-4037 

25 14-4156 

26 15-4276 

27 16*4395 

1 17-4514 

2 18-4633 

3 19*4752 

4 20-4871 

5 21-4990 

6 22-5110 

7 23-5229 

8 24-5348 

9 25-5467 

10 26-5586 

11 27-5705 

12 28-5824 



23 10-1829 

24 11-1948 

25 12-2067 

26 13-2187 

27 14-2306 

1 15-2425 

2 16*2544 

3 17*2663 

4 18*2782 

5 19-2901 

6 20*3020 

7 21*3140 

8 22-3259 

9 23-3378 

10 24-3497 

11 25-3616 

12 26-3735 

13 27-3854 

14 28*3974 

15 29*4093 



22 0-4631 28 01187 

23 1*4046 27 1*0601 

24 2-3460 1 2*0016 

25 32875 2 2-9431 

26 4-2290 3 3*8846 



27 
1 
2 
3 
4 



5- 1705- 

6- 1120 

7- 0535 

7- 9950 

8- 9365 



4 
5 
6 
7 
8 



4-8261 
5*7676 

6- 7091 

7- 6506 

8- 5921 



1 10-2224 

2 11- 1639 

3 121053 

4 13*0468 

5 13 9813 

8 

6 14-9298 

7 15-8713 

8 16*8128 

9 17-7543 

10 18-6958 

11 19 6373 

12 20-5788 

13 21-5202 

14 22-4617 

15 23-4032 

16 24-3447 

17 25-2862 

18 26*2277 

19 27-1692 

20 28* 1107 

21 29-0522 



5 9-8780 

6 10-8194 

7 11-7609 

8 12-7024 

9 13-6439 

10 14-5854 

11 15-5269 

12 16-4684 

13 17-4099 

14 18-3514 

15 19-2929 

16 20*2343 

17 21 1758 

18 22-1173 

19 23 0588 

20 24-0003 

21 24-9418 

22 25-8833 

23 26-8248 

24 27*7663 

25 28-7078 



J*c3 
TP u 

m b'5 

^ is 
51 

0- 8906 

1- 9025 
2*9144 
3*9263 

4- 9383 

5- 9502 
6*9621 

7- 9740 

8- 9859 

9- 9978 



2« 11-0097 
27 12-0217 

1 13-0336 

2 14-0455 

3 15-0574 

4 lfe-0693 

5 17-0812 

6 18-0931 

7 19-1051 

8 20-1170 

9 21*1289 

10 22-1408 

11 23-1527 

12 24-1646 

13 25-1765 

14 26-1884 

15 27-2001 

16 28-2123 

17 29-2242 



4 
5 
6 
7 
8 

9 
10 
11 
12 
13 



0- 7157 

1- 6572 

2- 5987 

3- 5402 

4- 4817 

5 4232 

6- 3647 

7- 3062 

8- 2477 

9- 1891 



9 95335 

10 10-4750 

11 11-4165 

12 12-3580 

13 13-2995 

14 14-2410 

15 15- 1825 

16 16-1240 

17 17-0655 

18 18-0070 

19 18-9484 

20 19*8899 

21 20-8314 

22 21-7729 

23 22.7144 

24 23-6559 

25 24-5974 

26 25*5389 

27 26-4804 

1 27-4219 

2 28-3633 

3 29*3048 



14 1O-1306 

15 11*0721 

16 12-0136 

17 12.-9551 

18 13-8966 

19 14-8381 

20 15-7796 

21 16-7211 
22-17*6625 

23 18-6040 

24 19-5455 

25 20-4870 
2a 21-4285 
27 22-3700 

1 23-3115 

2 24-2530 

3 25-1945 

4 26-1360 

5 27-0774 

6 28 0189 

7 28-9604 
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OP EACH N AKSHATRA AND YOGA 

and— pilose for Yogas.] 

NAKSHATRAS. 



u 

* "IS 

'Hfi 
o 

0-7055 

urn 

2- 7293 

3- 7413 

4- 7532 

5- 7651 

6- 7770 

7- 7889 

8- 8008 

9- 8127 



u 
O 



18 
19 
20 
21 
22 

23 
24 
25 
26 
27 



1 10-8247 

2 U- 8366 

3 12-8485 

4 13-8604 

5 14-8723 

6 15-8842 

7 16-8961 

8 17-9081 

9 18-9200 

10 19-9319 

11 20-9438 

12 '21-9557 

13 22-9676 

14 23 9795 

15 24-9915 

16 26-0034 

17 27-0153 

18 28-0272 

19 29-0391 



8 
9 
10 
11 
12 

13 
14 
15 
16 
17 



O 



u 

u 
O 



e3 



20 
21 
22 
23 
24 

25 
26 
27 
1 
2 



0- 3713 

1- 3128 

2- 2543 

3- 1958 
41373 

5- 0788 

6- 0203 

6- 9618 

7- 9032 

8- 8447 



0- 5204 

1- 5323 

2- 5443 

3- 5562 

4- 5682 

5- 5800 

6- 5919 

7- 6038 

8- 6157 

9- 6277 



22 
23 
24 
25 
26 

27 
1 
2 
3 
4 



O P-H 

0- 3353 

1- 3473 

2- 3592 

3- 3711 

4- 3830 

5- 3949 

6- 4068 

7- 4187 

8- 4307 

9- 4426 



u 
O 



24 
25 
26 
27 
1 

2 
3 
4 
5 
6 



3 10-6396 

4 11-6515 

5 12-6634 

6 13-6753 

7 14-6872 

8 15-6991 

9 16-7111 

10 17-7230 

11 18 7349 

12 19-7468 

13 20-7587 

14 21-7706 

15 22-7825 

16 23-7945 

17 24-8064 



5 10*4545 

6 11 4664 

7 12-4783 

8 13-4902 

9 14-5021 

10 15*5141 

11 16-5260 

12 17-5379 

13 18-5498 

14 19-5617 

15 20-5736 

16 21-5855 

17 22-5975 

18 23-6094 

19 24-6213 



18 25-8183 20 25-6332 

19 26-8302 21 26'6451 

20 27-8421 22 276570 

21 28-8540 23 28-6689 



YOGAS. 



12 
13 
14 
15 
16 

17 
18 
19 
20 
21 



0-0269 

0- 9684 

1- 9099 

2- 8514 

3- 7929 

4- 7314 

5- 6759 

6- 6173 

7- 5588 

8- 5003 



17 
18 
19 
20 
21 

22 
23 
24 
25 
26 



0- 6240 

1- 5655 

2- 5070 

3- 4485 

4- 3900 

5*3314 

6- 2729 

7- 2144 

8- 1559 

9- 0974 



18 9-7862 

19 10*7277 

20 11-6692 

21 12-6107 

22 13-5522 

23 14-4937 
*24 15-4352 

25 16-3766 

26 17-3181 

27 182596 

1 19-2011 

2 20-1426 

3 21 0841 

4 22-0256 

5 22-9671 

6 23-9086 

7 24-8501 

8 25-7915 

9 26-7330 

10 27-6745 

11 28-6160 



22 9-4418 

23 103833 

24 113248 

25 12-2663 

26 13-2078 

27 14 1493 

1 15-0907 

2 16-0322 

3 16-9737 

4 17-9152 

5 18-8567 

6 19-7982 

7 20-7397 

8 21-6812 

9 22-6227 

10 23-5646 

11 24-5056 

12 25-4471 

13 26-3886 

14 27*3301 

15 28-2716 

16 29-2131 



°.a 

0-1503 
11622 
2* 1741 
3-1860 
41979 

5- 2098 

6- 2217 

7- 2337 

8- 2456 
9*2575 



7 10-2694 

8 11-2813 

9 12-2932 

10 13-3051 

11 14-3171 

12 15-3290 

13 16-3409 

14 17 3528 

15 18-3647 

16 19-3766 

17 20-3885 

18 21-4005 

19 22-4124 

20 23 4243 

21 24-4362 

22 25-4481 

23 26-4600 

24 27-4719 

25 28-4839 

26 29-4958 



21 
22 
23 
24 
25 

26 
27 
1 
2 
3 



27 100389 

1 10:9804 

2 U'9219 

3 12-8634 

4 13-8048 

5 14-7463 

6 15-6878 

7 166293 

8 17-5708 

9 18-5123 

10 19-4538 

11 20-3953 

12 21-3368 

13 22-2783 

14 23-2197 

15 24- 1612 

16 25-1027 

17 26-0442 

18 26-985-7 

19 27-9272 

20 28-8687 



c/) d 

1/3 



27 

1 

2 
3 
4 



0- 2796 

1- 2211 

2- 1626 

3- 1041 

4- 0455 

4- 9870 

5- 9285 

6- 8700 

7- 8115 

8- 7530 



0- 9771 

1- 9890 

3- 0009 

4- 0128 

5- 0247 



5 6-0367 

6 7-0486 

7 8-0605 

8 9-0724 

9 10-0843 

10 11-0962 

11 12-1081 

12 13-1201 

13 14-1320 

14 15-1439 

15 16-1558 

16 17-1677 

17 181796 

18 191915 

19 20-2035 

20 21-2154 

21 22-2273 

22 23-2392 

23 24-2511 

24 25-2630 

25 26-2749 

26 27-2869 

27 28-2988 
1 293107 



26 
27 
1 
2 
3 

4 
5 
6 
7 
8 



0- 8767 

1- 8182 

2- 7596 

3- 7011 

4- 6426 

5- 5841 

6- 5256 

7- 4671 

8- 4086 

9- 3501 



4 9-6945 

5 10-6360 

6 11-5775 

7 12-5189 

8 13-4604 

9 14-4019 

10 15-3434 

11 16-2849 

12 17-2264 

13 18-1679 

14 19-1094 

15 20-0509 

16 20-9924 

17 21*9338 

18 22-8753 

19 23-8168 

20 24-7583 

21 25-6999 

22 26-6413 

23 27*5*28 

24 28-5243 

25 29*4658 



9 10*2916 

10 11-2330 

11 12-1745 

12 13- 1160 

13 14-0575 

14 14-9990 

15 15-9405 

16 16-8820 

17 17-8235 

18 18-7650 

19 19-7065 

, 20 20-6479 

21 21-5894 

22 22-5309 

23 23-4724 

24 24*4139 

25 25-3554 

26 26-2969 

27 27 2384 

1 28-1799 

2 29-1214 



ANNUAL CORRECTION 

Argument Date of appearance of 1st New-Moon in each 
Solar Year according to Table X. 

NAKSHATRAS. 

Arg. Corrn. Arg. Oorrn. Arg. Conn. Arg. Corrn. Arg. Corrn. 



1 07480 -01 00075 

2 -14960 .02 -00150 

3 -22440 '03 *00224 

4 -29920 '04 00299. 

5 -37400 '05 -00374 



•30 -02244 
•3 1 02319 
•32 -02394 
•33 -02468 
•34 -02543 



•59 -04413 
•6O-04488 
•61 -04563 
•62 -04638 
•63 -04712 



6 -44880 

7 -52361 

8 -59841 

9 -67321 

10 -74801 

11 -82281 

12 -89761 

13 -97241 

14 1-04721 

15 1- 12201 

16 1 19681 

17 1-27161 

18 1-34641 

19 1-42121 

20 1-49602 

21 1*57082 

22 1*64562 

23 1-72042 

24 1-79522 

25 1-87002 



•06 - 00449 
•07 -00524 
•08 ,00598 



•35 -02618 -64 -04787 
•36 -02693 *65 -04862 



•37 -02768 



•09 00673 -38 -02342 
•10 -00748 -39 -02917 



•11 -00823 
•12 -00898 
•13 -00972 
•14 -01047 
•15-01122 

•16 -01197 
•17 -01272 
•18 -01346 
•19 -01421 
•20 -01496 



•40 -02992 
•41 -03067 
•42 - 03142 
•43 -03216 
•44 -03291 

•45 -03366 
•46 03441 
•47 -03516 
•48 - 03590 
•49 -03665 



•21 -01571 *50 -03740 

•22 '01646 -51 03815 

•23 =01720 -52 -03890 

•24 -01795 -53 -03964 

•25 -01870 *54 -04039 



•66 -04937 
•67 -05012 
•68 -05086 

•69 -05161 
•70 05236 
•71 -05311 
•72 -05386 
•73 '05460 

•74 -a5535 
•75 -05610 
•76 -05685 
•77 05760 
•78 '05834 

•79 -05909 
•80 -05984 
•81 -06059 
•82 -06134 
•83 -06208 



•88 -06582 
•89 -06657 
•90 '06732 
•91 -06807 
•92 -06882 

•93 06956 
•94 -07031 
•95 -07106 
•96 -07181 
•97 07256 

•98 -07330 
•99 -07405 



28 1-94482 . '26 '01945 
27 2-01962 -27 -02020 
2 8 2 09442 -28 -02094 
2 9 2- 16922 -29 -02169 



.55 - 04114 -84 -06283 
.56 - 04189 -85 -06358 
.57 -04264 *86 -06433 
.58 - 04338 -87 -06508 



1 0-13919 

2 2783S 

3 0-4175 7 

4 0-55676 

5 0-69595 

6 0-83514 

7 0-97433 

8 111352 

9 125271 

10 1*39190 

11 1-53109 

12 1-67028 

13 1*80947 

14 1-94866 

15 2-08785 

16 2-22704 

17 2-36623 

18 2-50542 

19 2-64461 

20 2-78380 

21 2-92299 

22 3 06218 

23 3-20137 

24 3-34056 

25 3-47975 

26 3-61894 

27 3-75813 

28 3-89732 
2 9 4-03651 



•01 
•02 
•03 
•04 
05 



•00139 
•00278 
■00417 
•00557 
-00696 



•06 -CO 835 
•07 -00974 
•08 01113 
•09 -01253 
•10 -01392 

•11 -01530 
•12 -01670 
•13 '01809 
•14 -01949 
•15 -02088 

•16 -02227 
•17 -02366 
•18 '02505 
•19 '02645 
•20 .02784 

•21 .02923 
•22 -03063 
•23 -03201 
•24 -03340 
•25 '03480 

•26 -03619 
•27 - 03758 
-38 - 03897 
•29 '04036 



YOGAS. 

•30 -04176 
•31 -04315 
•32 -04454 
•33 -0451'3 
•34 -04732 

•35 -04872 
•36 -05011 
•37 -05150 
•38 -05289 
•39 -05428 

•40 -05568 
•41 -05707 
•42 -05846 
•43 -05985 
•44 -06124 

•45 -06263 
•46 -06403 
•47 -06542 
•48 -06681 
•49 -06820 

•50 -06959 
•51 -07098 
•52 -07238 
•53 -07377 
•54 07516 

•55 -07655 
•56 -07795 
•57 -07934 
•58 -08073 



•59 -08212 
•60 -08351 
•61 -08491 
•62 -08630 
•63 -08769 

•64 -08908 
•65 -09u47 
•66 -09186 
•67 -09326 
•68 -09465 

•69 -09604 
•70 -09743 
•71 -09882 
•72 '10022 
•73 -10161 

•74 -10300 
•75 -10439 
•76 '10578 
•77 -10798 
•78 -10851 

•79 -10996 
•80 -11135 
•81 '11274 
•82 -11413 
•83 -11553 

•84 -11692 
•85 -11831 
•86 -11970 
•87 -12109 



•88 -12249 
•8C -12388 
•90 -12527 
•91 -12666 
•92 -12805 

•93 -12945 
•94 -13084 
•95 -13223 
96 13362 
•97 -13601 

•98 -13641 
•99 -13780 
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TABLE Xl-A. LONGEST INTERVAL IN DAYS, GHATIKAS AND PAL AS 

The largest correction for 
NAKSHATRAS. 



Names of Nakshatras. 



Revati 

Asvini ... 
Bharani 

Krittika (Tamil Kimttigai) ... 
Rohini 

Mir gasira (Tamil Mirugasiram) 

Ardhra ( Tamil arudra or Tiruvadirai) 

Punarvasu ' .... 

Pushya (Tamil Pusam) 

Aslesha (Tamil Ayilyam) ... 

Magha (Tamil Magham) 
Purva Phalguni (Tamil Puram) 
Uttara Phalguni (Tamil Uttiram) 
Hasta (Tamil Hastam) ... 
Ghittra (Tamil Chittirai) 
Svati . 

Vfsakha ( Tamil V isakam) 
Anuradha (Tamil Anusham) 
Jyeshta (Tamil Kettai) 
Mula (Tamil Mulam) ... 

Purva Ashada (Tamil Puradam) 
Uttara Ashada (Tamil Uttiradam) ... * 
Sravana (Tamil Tiruvonam) 
Sravishta or Danishta (Tamil Avittam) 
Satabhisaj or Sataraka (Tamil Sadayam) 
Purva Bhadrapada (Tamil Purattadi) 
UttaraTBhadrapada (Tamil Utlirattadi) 
Revati 



u 
4) 


Ordinarily 


Q 


Ordinarily 


F-4 

0) 


Ordinarily 




Ordinarily 




Ordinarily 


U 








ns 








T3 







Vaisakha 


o 


♦Tycshta 


u 
O 


Ashada 





Sravana 


I 

O 


Bh a d ysltisu] a 




I 


- 


II 




III 




IY 




Y 




(1. g. p. 




d. g. p. 




d. g. p. 




P* 




d. g. p. 


27 


9 45 


3 


59 21 


5 


43 15 


7 


. 37 8 


9 


26 2 


1 


1 10 28 


4 


2 4 


6 


1 48 58 


8 


1 37 51 


10 


1 26 45 


2 


2 11 10 


5 


3 47 


7 


2 49 41 


9 


ST 38 34 


11 


2 27 28 


3 


3 11 53 


6 


4 1 30 


8 


3 50 23 


10 


3 39 17 


12 


3 28 11 


4 


4 12 36 


7 


5 2 13 


9 


4 51 7 


11 


4 40 


13 


4 28 54 


5 


5 13 19 


8 


6 2 56 


10 


5 5i 49 


12 


5 40 43 


14 


5 29 37 


6 


6 14 2 


9 


T 3 39 


11 


6 52 -32 


13 


6 41 26 


15 


6 30 20 


7 


7 14 45 


10 


8 4 21 


12 


7 53 15 


14 


7 42 9 


16 


. 7 31 2 


8 


8 15 28 


11 


9 5 4 


13 


8 53 58 


15 


8 42 52 


17 


8 31 45 


9 


9 16 11 


12 


10 5 47 


14 


9 54 41 


16 


9 43 34 


18 


9 32 28 


10 


10 10 53 


13 


11 6 30 


*5 


10 55 24 


17 


10 44 18 


19 


10 33 11 


11 


11 17 36 


14 


12 7 13 


16 


11 56 7 


18 


U 45 


20 


11 33 54 


12 


12 18.19 


15 


13 7 56 


17 


12 56 50 


19 


12 45 43 


21 


12 34 37 


13 


13 19 2 


16 


14 8 39 


18 


13 57 32 


20 


13 46 26 


22 


13 35 20 


14 


14 19 45 


17 


15 9 24 


19 


14 58 15 


21 


14 47 9 


23 


14 36 3 


15 


15 20 28 


18 


16 10 5 


20 


15 58 58/ 


22 


15 47 52 


24 


15 36 45 


16 


16 21 11 


19 


17 10 47 


21 


16 59 41 


23 


16 48 35 


25 


16 37 20 


17 


17 21 54 


20 


18 11 30 


22 


18 24 


24 


17 49 18 


26 


17 38 11 


18 


18 22 37 


21 


19 12 13 


no 
AO 


1ft 1 H 

iy i 7 




lo 5U 1 


orr 


18 38 54 


19 


19 23 19 


22 


20 12 56 


24 


20 1 50 


26 


19 50 44 


1 


19 39 37 


20 


20 24 2 


23 


21 13 39 


25 


21 2 33 


27 


20 51 26 


2 


20 40 20 


21 


21 24 45 


24 


22 14 22 


26 


22 3 16 


1 


21152 9 


3 


21 4; 3 


22 


22 25 28 


25 


23 15 5 


27 


23 3 58 


2 


22 52 52 


4 


22 41 46 


23 


23 26 11 


26 


24 15 48 


1 


24 4 41 


3 


23 53 35 


5 


23 42 29 


24 


24 26 54 


27 


25 16 30 


2 


25 5 24 


4 


24 54 18 


6 


24 43 2 


25 


25 27 37 


1 


26 17 13 N 


3 


26 6 7 


5 


25 55 1 


7 


25 43 55 


26 


26 28 20 


2 


27 17 56 


4 


27 6 50 


6 


26 55 44 


8 


26 44 37 


27 


27 29 2 


3 


28 18 39 


5 


28 7 33 


7 


27 56 27 


9 


27 45 20 


1 


28 29 46 


4 


29 19 22 


6 


29 8 16 


8 


28 57 9 


10 


28 46 3 


2 


29 30 29 



















Names of Yogas. 



YOGAS. 



Vaidhri^. ... 

Vishkamba 

Priti 

Ayushmat 
Saubhagya 
Sobhana ... 
Atiganda ... 
Sukarman 
Dhriti - ... 
Sula 

Ganda 

Vriddhi ... 
Dhruva 
Vyaghata ... 
Harshana 
Vajra 

Siddhi ... 
Vyatipata 
Variyas ... 
Parigha ... 

Siva 

Siddha 

Sadhya 

Subha 

Sukla. ... 

Brahman ... 

Indra 

Vaidhriti ... 



27 


18 8 


5 


53 57 


9 


33 17 


13 


12 38 


18 


48 27 


1 


1 14 37 


6 


1 50 27 


10 


1 29 47 


14 


.19 7 


19 


1 44 56 


2 


2 11 6 


7 


2 46 56 


11 


2 26 16 


15 


2 5 36 


20 


2 41 26 


3 


3 7 36 


8 


3 43 25 


12 


3 22 46 


16 


3 2 6 


21 


3 37 55 


4 


4 4 5 


9 


4 39 55 


13 


4 19 15 


17 


3 58 35 


22 


4 34 24 


5 


5 35 


10 


5 36 24 


14 


5 15 44 


18 


4 55 4 


23 


5 30 54 


6 


5 57 4 


11 


6 32 54 


15 


6 12 13 


19 


5 51 34 


24 


6 27 23 


7 


6 53 33 


12 


7 29 23 


16 


7 8 43 


20 


6 48 3 


25 


7 23 63 


8 


7 50 3 


13 


8 25 52 


17 


8 5 12 


21 


7 44 32 


26 


8 20 22 


9 


8 46 32 


14 


9 22 21 


18 


9 1 42 


22 


8 41 2 


27 


9 16 51 


10 


9 43 1 


15 


10 18 51 


19 


9 58 11 


23 


9 37 31 


1 


10 13 21 


11 


10 39 31 


16 


11 15 20 


20 


10 54 40 


24 


10 34 1 


2 


11 9 50 


12 


11 36 


17 


12 11 60 


21 


11 51 10 


25 


11 30 30 


3 


12 6 19 


13 


12 32 29 


18 


13 8 19 


22 


12 47 39 


26 


12 26 59 


4 


13 2 49 m 


14 


13 28 59 


19 


14 4 48 


23 


13 44 9 


27 


13 23 28 


5 


13 5$ 50 13 


15 


14 25 28 


20 


15 1 18 


24 


14 40 38 


1 


14 19 58 


6 


14 55 47 


16 


15 21 58 


21 


15 57 47 


25 


15 37 7 


2 


15 16 27 


7 


15 52 17 


17 


16 18 27 


22 


16 54 16 


26 


16 33 86 


3 


16 12 57 


8 


16 48 46 


18 


17 14 56 


23 


17 50 46 


27 


17 30 6 


4 


17 9 26 


9 


17 45 16 


19 


18 11 26 


24 


18 47 15 


1 


18 26 35 


5 


18 5 55 


10 


18 41 45 


20 


19 7 55 


25 


19 43 44 


2 


19 23 5 


6 


19 2 25 


11 


19 38 14 


21 


20 4 24 


26 


20 40 14 


3 


20 19 34 


7 


19 58 54 


12 


20 34 44 


22 


21 54 


27 


21 36 43 


4 


21 16 3 


8 


20 55 24 


13 


21 31 13 


23 


21 57 23 


1 


22 33 13 


5 


22 12 33 


9 


21 51 53 


14 


22 27 42 


24 


22 53 53 


2 


23 29 42 


6 


23 9 2 


10 


22 48 22 


15 


23 24 12 


25 


23 50 22 


3 


24 27 59 


7 


24 5 31 


11 


23 44 51 


16 


24 20 41 


26 


24 46 51 


4 


25 22 41 


8 


25 2 1 


12 


24 41 21 


17 


25 17 10 


27 


25 43 21 


5 


26 19 10 


9 


25 58 30 


13 


25 37 50 


18 


26 13 40 


1 


26 39 50 . 


6 


27 15 39 


10 


26 54 59 


14 


26 31 20 


19 


27 10 9 


2 


27 36 19 


7 


28 12 9 


11 


27 51 29 


15 


27 30 49 


20 


28 6 39 


3 


28 32 49 


8 


29 8 38 


12 


28 47 58 


16 


28 27 16 


21 


29 3 ,8 


4 


29 29 18 








17 


29 23 4d 







FROM NEW-MOON TO ENDING MOMENT OF EACH NAKSHATRA AND YOGA. 
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Nakshatras is— 2d., 12gh., 32p, 



§ Ordinarily 




Asvina 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



YI 

d. g. p. 

14 56 

1 15 39 

2 16 22 

3 17 5 

4 17 47 

5 18 30 

6 19 13 

7 19 56 

8 20 3 

9 21 22 



21 10 

22 U- 

23 12 

24 13 

25 14 

26 15 

27 16 
1 17 

. 2 18 

3 19 



4 
5 
6 
7 
8 
9 
10 
11 
12 



22 5 

22 48 

23 31 

24 13 

24 56 

25 39 

26 22 

27 5 

27 48 

28 31 



20 29 14 

21 29 56 

22 30 40 

23 3i: 23 

24 32 5 

25 32 48 

26 33 31 

27 34 14 

28 34 57 



g Ordinarily 
O 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
1 
2 
3 
4 
5 



7 
8 
9 



11 
12 
13 
14 
15 



Kartika 



d. 

1 

2 
3 
4 
5 
6 
7 
8 
9 



YII 

g. P. 
3 50 



33 
15 



41 
24 
7 

8 50 

9 33 
10 16 



10 10 59 

11 11 41 

12 12 24 

13 13 7 

14 13 50 

15 14 33 

16 15 16 

17 15 59 

18 16 42 

19 17 24 



6 20 18 7 

18 50 

19 33 

20 16 
10 24 20 59 

21 42 

22 25 

23 8 

23 51 

24 34 



21 
22 
23 



25 
26 
27 
38 
29 



u 
© 
"0 
u 
O 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 



and— 4d, 6gh, 38p, for yogas. 

NAKSHATRAS. 



Ordinarily g Ordinarily 
Margasira £ Pausha 



YIII 

d. g. p. 

53 26 

1 54 9 

2 54 52 

3 55 35 

4 56 18' 

5 57 1 

6 57 44 

7 58 26 

8 59 9 
. 9 59 52 

11 35 

12 1 18 

13 2 1 

14 2 44 

15 3 27 
4 9 

17 4 52 

18 5 35 

19 6 18 
7 1 



20 



21 
22 
23 
24 



7 44 

8 27 

9 10 
9 53 

25 10 35 

26 11 18 

27 12 I 

28 12 44 

29 13 27 



18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 

19 
19 



IX 

d. g. p. 
42 20 



43 3 

43 46 

44 29 

45 12 

45 54 

46 37 

7 47 20 

8 48 3 

9 48 46 



10 49 29 

11 50 12 

12 50 55 

13 51 38 

14 52 20 

15 53 3- 

16 53 46 

17 54 29 
18*55 12 

19 55 55 

20 56 38 

21 57 21 

22 58 3 

23 58 46 
* 24 59 29 

25 12 

26 55 

27 1 38 

28 2 21 



g Ordinarily 
h Magna 



20 

21 
22 
23 
24 
25 
26 
27 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 



13 
14 
15 
16 
17 
18 



d. £. p. 

31 14 

1 31 56 

2 32 40 

3 33 22 



34 6 

34 48 

35 31 

36 14 

36 57 

37 40 



10 38 23 

11 39 5 

12 39 48 

13 40 31 

14 41 14 

15 41 57 

16 42 40 

17 43 23 

18 44 6 

19 44 49 



20 

21 

22 

28 

24 < 

25 



45 31 

46 14 

46 57 

47 40 

48 23 

49 6 

49 49 

50 32 
21 28 51 14 



1^ 26 
20 27 



g Ordinarily g 
g Phalguna g 



22 
23 
24 
25 
26 
27 
1 
2 
3 
4 



21 
22 



XI 

d. g. p. 

20 7 

1 20 50 

2 21 33 

3 22 16 

4 22 59 

5 23 42 

6 24 25 

7 25 7 

8 25 51 

9 26 33 



5 10 27 16 

27 59 

28 42 
■ 29 25 

30 8 

10 15 30 51 

11 16 31 34 

12 17 32 17 

13 18 32 59 

14 19 33 42 



6 11 

7 12 

8 13 

9 14 



15 20 34 25 
35 8 
! 35 51 
18 23 36 34 

37 17 

38 

38 42 

39 25 
23 28 40 S 



16 21 

17 22 ; 



19 24; 

20 25 



26 i 

27 ; 



24 
25 
26 
27 
1 
2 
3 
4 
5 
'6 



9 
10 
11 



13 
14 
15 



Ghaitra, 
when no 
Adhika 
Masam. 
XII 

<!• £• P- 

9 1. 

1 9 44 

2 10 27 

3 11 10 

4 11 53 

5 12 35 

6 13 18 

7 14 1 

8 14 44 

9 15 27 



8 11 



7 10 16 10 

16 53 

17 36 

18 18 

19 2 
12* 15 19 44 

20 27 

21 10 
21 53 

16 19 22 36 



12 

13 
14 



16 
17 
18 



17 20 

18 21 

19 22 

20 n 

21 24 

22 25 

23 26 

24 27 

25 28 

26 29 



23 19 

24 2 

24 45 

25 28 

26 10 

26 53 

27 36 

28 19 

29 % 
29 45 



u 
O 



27 
1 
2 
3 
4 
5 
6 
7 
8 
9 



27 
1 



Ohaitra 
when the re 
is Adhika 

Masam. 
XIII 

d. g. p. 

58 38 

1 59 20 
3 3 

46 

1 29 

2 12 

2 55 

3 38 

4 21 

5 4" 



10 11 

11 12 

12 13 

13 14 

14 15 

15 16 

16 17 

17 18 

18 19 

19 20 

20 21 

21 22 

22 23 

23 24 

24 &5 

25 26 

26 27- 



28« 
29 



5 46 
B 29 
7 12 

7 55 

8 38 

9 21 
10 4 

10 47 

11 29 

12 13 

12 56 

13 38 

14 21 

15 4 

15 47 

16 30 

17 13 

17 56 

18 39 



22 


27 47 


26 


7 7 


23 


1 24 17 


27 


1 3 36 


24 


2 20 46 


1 


2 6 


25 


3 11 15 


2 


2 56 35 


26 


4 13 44 


3 


3 53 5 


27 


5 10 14 


4 


4 49 34 


1 


6 6 43 


5 


-5 46 3 


2 


7 3 13 


6 


6 42 3a 


3 


7 59 42 


7 


7 39 2 


4 


8 56 11 


8 


8 35 32 


5 


9 52 41 


9 


9 32 1 


6 


10 49 10 


10 


10 28 30 


7 


11 45 39 


11 


11 24 59 


8 


12 42 9 


12 


12 21 29 


9 


13 38 38 


13 


13 17 58 


10 


14 35 8 


14 


14 14 28 


11 


15 31 37 


15 


15 10 57 


12 


16 28 6 


16 


16 7 26 


13 


17 24 36 


17 


17 3 56 


14 


18 21 5 


18 


18 25 


15 


19 17 35 


19 


18 56 54 


M L| 16 


20 


20 


19 53 24 


1 ] r 17 


21 10 33 


21 


20 49 53 


18 


22 7 2 


22 


21 46 23 


19 


23 a 32 


23 


22 42 52 


20^24 1 


24 


23 39 21 


21 


24 56 31 


25 


21 35 51 


22 


25 53 


26 


2p 32 20 


23 


26 49 29 


27 


26 28 50 


24 


27 45 59 


1 


27 25 19 


25 


28 42 28 


2 


28 21 48 






3 


29 18 17 



4 


42 57 


8 


22 17 


5 


1 39 26 


9 


1 18 46 


6 


2 35 55 


10 


2 15 16 


7 


3 32 25 


11 


3 11 45 


8 


4 28 54 


12 


4 8 14 


9 


5 25 24 


13 


5 4 44 


10 


6 21 53 


14 


6 1 13 


11 


7 18 22 


15 


6 57 43 


12 


8 14 52 


16 


7 54 12 


13 


9 11 21 


17 


8 50 41 


14 


10 7 50 


18 


9 47 10 


15 


11 4 20 


19 


10 43 40 


16 


12 49 


20 


11 40 9 


17 


12 57 18 


21 


12 36 39 


18 


13 53 48 


22 


13 33 8 


19 


14 50 17 


23 


14 29 37 


20 


15 46 47 


24 


15 26 7 


21 


16 43 16 


25 


16 22 36 


22 


17 39 45 


26 


12 19 5 


23 


18 36 14 


27 


18 15 35 


24 


19 32 44 


1 


19 12 4 


25 


20 29 13 


2 


20 8 33 


26 


21 25 43 


3 


21 5 3 


27 


22 22 12 


4 


22 1 32 


1 


23 18 41 


5 


22 58 2 


2 


24 15 11 


6 


23 54 31 


3 


25 11 40 


7 


24 51 


4 


26 8 10 


8 


25 47 29 


5 


27 4 39 


9 


26 43 59 


6 


28 1 8 


10 


27 40 28 


7 


28 57 38 


11 


28 36 58 



12 


.0 1 37 


17 


37 26 


13 


58 6 


18 


1 33 56 


14 


1 54 36 


19 


2 30 25 


15 


2 51 5 


20 


3 26 55 


16 


3 47 35 


21 


4 23 24 


17 


4 44 4 


22 


5 19 53 


18 


5 40 33 


23 


6 16 23 


19 


6 37 2 


24 


7 12 52 


20 


7 33 32 


25 


8 9 21 


21 


8 30 1 


26 


9 5 51 


22 


9 26 31 


27 


10 2 20 


23 


10 23 


1 


10 58 50 


24 


11 19 29 


2 


11 55 19 


25 


12 15 59 


3 


12 51 48 


26 


13 12 28 


4 


13 48 17 


27 


14 8 58 


5 


14 44 47 


1 


15 5 27 


6 


15 4116 


2 


16 1 56 


7 


16 &7 46 


3 


16 58 25 


8 


17 34 15 


4 


17 54 55 


9 


18 30 44 


5 


18 51 24 


10 


19 27 14 


6 


19 47 54 


11 


20 23 43 


7 


20 44 23 


12 


21 20 13 


8 


21 40 52 


13 


22 16 42 


9 


22 37 22 


14 


23 13 11 


10 


23 33 53 


15 


24 9 40 


11 


24 30 20 


16 


25 6 10 


12 


25 26 50 


17 


26 2 39 


13 


26 23 19 


18 


26 59 9 


14 


27 19 48 


19 


27 55 38 


15 


28 16 18 


20 


28 52 7 


16 


29 12 47 







21 


16 47 


26 


52 36 


22 


1 13 16 


27 


1 49 6 


23 


2 9 45 


1 


2 45 35 


24 


3 6 15 


2 


3 42 4 


25 


4 2 44 


3 


4 38 33 


26 


4 59 13 


4 


5 35 3 


27 


5 55 43 


5 


6 31 32 


1 


6 52 12 


6 


7 28 2 


2 


7 48 4L 


7 


8 24 31 


3^ 


8 45 11 


8 


9 21 


4 


9 41 40 


9 


10 17 30 


5 


10 38 10 


10 


11 13 23 


6 


11 34 39 


11 


12 10 28 


7 


12 31 8 


12 


13 6 58 


8 


13 27 38 


13 


14 3 27 


9 


14 24 7 


14 


14 59 56 


10 


16 20 36 


15 


15 56 26 


11 


16 17 6 


16 


16 52 55 


12 


17 13 35 


17 


17 49 25 


13 


18 10 5 


18 


18 45 54 


14 


19 6 34 


19 


19 42 23 


15 


20 3 3 


20 


20 38 53 


16 


20 59 33 


21 


21 35 22 


17 


21 56 2 


22 


22 31 51 


18 


22 52 31 


23 


23 28 21 


19 


23 49 1 


3* 


24 24 50 


20 


24 45 30 


25 


25 21 20 


21 


25 42 


26 


26 17 49 


22 


26 38 29 


27 


■ 27-14 18 


23 


27 34 58 


1 


28 10 48 


24 


28 31 28 


2 


29 7 17 


25 


29 27 57 
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TABLE XII.— EPHEMERiS FOR BENGAL. 
Dates of Commencement of Bengal Solar Months, A. D. 1840 to A. D. 1920. 



A.D. 



1840 
1841 
1842 
1843 
1844 

1845 
1846 
1847 
1848 
1849 

1850 
1851 
1852 
1853 
1854 

1855 
1856 
1857 
1858 
1859 

1860 
1861 
1862 
1863 
1864 

1865 
1866 
1867 
1868 
1869 

1870 
1871 
187^ 
1873 
1874 



XI 
ct3 



c3 



•"3 



a 



>? 

■53 
ha 

oS 
'r 

e3 ' 



t 
I 



e3 



CD 



02 



.id 

I 
i3 



s 

► 
o 
S5 



o3 



a 

o 
Q 



c3 



o3 



12 13 

12 13 

12 13 

13 14 
12 13 



13 15 15 15 16 15 14 

14 15 -16 16 16 15 14 
14 15 16 16 16 15 15 
14 16 16 16 17 15 15 
13 15 15 15 16 15 14 



12 13 14 15 16 16 16 15 15 

12 13 H 15 16 16 16 15 15 

13 14 14 16 16 16 17 16 15 
12 13 13 15 15 15 16 15 14 
12 13 14 15 16 16 16 15 15 

12 13 ■ 14 15 16 16 16 15 15 

13 14 14 16 16 16 17 16 15 
12 13 13 15 15 15 16 15 14 

12 13 14 15 16 16 16 15 15 

13 13 14 16 16 16 16 15 15 

13 14 14 16 16 16 17 16 15 

12 13 13 15 16 16 16 15 14 

12 13 14 15 16 16 16 15 15 

13 13 14 16 16 16 16 15 15 
13 14 14 16 16 16 17 16 15 

12 13 13 15 16 16 16 15 14 

12 13 14 15 16 16 16 15 15 

13 14 14 16 16 16 17 15 15 
13 14 14 16 16 16 17 16 15 
12 13 13 15 16 16 16 15 14 

12 13 14 15 16 16 16 15 15 

13 14 14 16 16* 16 17 15 15 
13 14 14 16 16 16 17 16 15 
12 13 13 15 16 16 16 15 14 

12 13 14 15 16 16 16 15 15 

13 14 14 16 16 16 17 15 15 
13 14 14 16 16 16 17 16 15 
12 13 14 15 16 16 16 15 14 

12 13 14 15 16 16 16 15 15 

13 14 14 16 16 16 II 16 15 



A.D. 



41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 



e3 
XI 

S 



3 



13 11 13 
13 11 13 
13 12 13 



13 11 

13 12 

13 12 

13 11 

13 11 

13 12 

13 12 

13 11 

13 11 

13 12 

13 12 

13 11 

13 11 

13 12 

13 12 

13 11 

13 11 

13 12 

13 * 12 

13 11 



13 
13 
13 
13 
13 

13 
14 
13 
13 
13 



A.D. 



13 11 13 1880 



1881 
1882 
1883 



13 11 13 1884 



13 1885 

13 1886 

13 1887 

13 1888 

13 1889 

13 1890 

13 1891 

13 1892 

13 1893 

13 1894 

13 1895 

13 1896 

13 1897 

13 1898 

13 1899 

13 1900 

13 1901 

13 1902 

13 1903 

13 1904 



< & 



. XI 



12 13 14 

12 13 14 

13 14 14 
13 14 14 

12 13 14 

13 13 14 
13 14 14 
13 14 14 

12 13 14 

13 14 14 

13 14 14 

13 14 14 

12 13 14 

13 14 14 
13 14 14 



2 

02 

15 
15 
16 
16 
15 



3 



o3 

X\ 



S X 

Q. O 

© O 

CO 



X 

s 

© 



03 

pa 

o3 

a 



rQ 

B 

o 
Q 



3 



1.6 16 16 

16 16 16 

16 16 17 

16 17 17 

16 16 16 



15 15 

15 15 

16 15 
16 15 
15 15 



16 16 16 16 15 15 

16 16 16 17 16 15 

16 17 17 17 16 15 

15 16 16 16 15 15 

16 16 16 17 15 15 

16 16 16 17 16 15 

16 17 17 17 16 15 

15 16 16 16 15 15 

16 16 16 17 15 15 

16 16 16 17 16 15 



13 14 14 16 17 17 17 16 

12 13 14 15 16 16 16 35 
IS 14 14 16 16 16 17 15 

13 14 14 16 16 16 17 16 
13 14 15 16 17 17 17 16 

13 14 15 16 17 17 17 16 

14 15 15 17 1^ 17 18 17 
14 15 15 17 17 17 18 17 
14 15 16 17 18 18 18 • 17 
13 14 15 16 17 17 17 16 



A.D 



15 
15 
15 
15 

15 1900 



81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 



16 
16 
16 
17 

16 



11 13 1905 14 15 15 17 17 ,17 18 17 16 

12 14 1906 14 15 15 17 17 17 18 17 16 
12 13 1907 14 15 16 17 18 18 18 17 17 
11 13 1908 13 14 15 16 17 17 17 16 16 

11 13 1909 14 15 15 17 17 17 18 17 16 

12 14 1910 14 15 15 17 17 17 18 17 16 
12 13 1911 14 15 16 17 18 18 18 17 17 

11 13 1912 14 14 15 17 17 17 17 16 16 

12 13 1913 14 15 15 17 17 17 18 17 16 
12 14 1914 14 15 15 17 18 18 18 17 16 



01 
02 
03 
04 
05 

06 
07 
08 
09 
10 

11 
12 
13 
14 
15 



o3 

2 . 

33 
\S 

X 

o3 



2 o 

^ 3 ' 

03 ^ 

§ 2 

x xi 



13 11 13 

13 12 13 

13 12 14 

14 12 13 
13 11 13 

13 12 13 

13 12 14 

14 12 13 
13 11 13 
13 12 13 

13 12 14 

14 12 13 
13 11 13 

13 12 13 

14 12 1+ 

14 12 13 

13 11 *3 

13 12 14 

14 12 14 
14 12 14 

14 12 14 

14 13 15 

15 13 15 
15 13 14 
14 13 14 

14 13 15 

15 13 15 
15 13 14 
14 13 14 

14 13 15 

15 13 15 
15 13 14 
14 13 14 

14 13 15 

15 13 15 



1875 13 14 14 15 16 16 17 16 15 76 

1876 12 13 14 15 16 16 16 15 15 77 

1877 12 13 14 15 16 16 16 15 15 78 

1878 13 13 14 16 16 16 17 16 15 79 

1879 13 14 14 16 16 16 17 16 15 80 



14 12 13 1915 

13 11 13 1916 

13 12 13 1917 

13 12 14 1918 

14 12 13 1919 



14 15 16 17 18 18 18 17 17 16 15 13 14 

14 14 15 17 17 17 17 16 16 17 14 13 14 

14 15 15 17 17 17 18 17 16 18 14 13 15 

14 15 15 17 18 18 IS 17 16 19 15 13 15 

14 15 16 17 18 18 18 17 17 20 15 13 14 



note.- — It will be seen from a comparison of the above table with the General Elphemeris given below that solar 
months in Bengal seldom commence on the same (lay as in the Tamil and Malayalam countries. In the first place the 
Sankrantis which determine the commencement of solar months in Bengal are those fixed by the Surya .Siddhanta, 
whereas in Southern India the solar months and their Sankrantis are reckoned according to the Arya Siddhanta. 

. Secondly, the rule in Bengal is that when the Sankranti occurs less than 45 ghatikas after sunrise, the civil 
solar month commences on the next day, and when the Sankranti occurs 45 ghatikas after Sunrise or later, the civil 
solar month commences two days after the date of the Sankranti. It follows from this rule that in Bengal the civil 
month never begins on the date of .the Sankranti which in that province invaviably belongs to the previous month 
whereas in Southern India, the civil month very of ten begins on the day of the Sankranti. In pracjice, the. rule in 
Bengal appears to be to begin the Solar month on the third day after Sankranti when the fraction of day at which 
Sankranti occurs'is '70 of a day or more. The above table has been constructed on this principle, 



TABLE XII.— General Epheraeris A.D. 1840— AJX 1845. 



Tamil Month 



Commence- 
ment of 
years in dif- 
ferent eras. 

KY.4941 

Sak. 1762 
Vik. ■1897 
(S.) Sarvari 
K. 1015 (S.M.) 
K. 1016 (N.M.) 
59 g, 35 p. 
B. S. 1246 
(N.)Virodhakrit 
A.D. 1841 

H. 1257 
Feb. 22, 23 



Tamil 
month. 



Chittirai . 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi , 
Aippasi .. 
Kartigai 
( (iN.jviroanaKTii Margali ... 
~ Tai 
Masi 
Panguni 

( K. Y. 4942 Chittirai 
Sak. 1763 Vaikasi .. 
Vik. 1898 Ani 
(S.) Plava Adi 
K. 1016 (S. M.) Avani .. 
K. 1016 (N. M.) Purattasi 

15 g, 6p Aippasi .. 
B. 8. 1247 Kartigai 
(N.)Paridhavin. Margali .. 
AD. 1842 Tai 
H. 1258 Masi 
Feb. 12 Panguni 



( 



K. Y 4943 

Sak. 1764 

Vik. 1899 
(S.) Subhakrit. 
K. 1017 (S.M ) 
K. 1017 (N.M,) 

30 g, 37 p. 

B. S. 1248 
(N.) Parmadin 
A. D. 1843 
H. 1259 
Feb. 1 



( K. Y. 4944 

| Sak. 1765 
1 Vik. 1900 
i (S.) Sobhakrit 
I K.1018(S. M.) 
J K. 1018 (N. M.) 
46 g, 9p 
B. S. 1249 
(N.) Ananda 
AD. 1844 
H. 1260 
Ja. 22 



Chittirai 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai 

Margali .. 

Tai 

Masi 

Panguni 

Chittirai 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi . 
Aippasi ... 
Kartigai , 
Margali ... 
Tai 
Masi 

Panguni . 



( K. Y. 4945 Chittirai , 

Sak. 1766 Vaikasi ... 

Vik. 1901 Ani 

(S.)Krodhi Adi 

i K. 1019 (S. M.) Avani .., 
K. 1019 (N. M.) Purattasi « 
k 1 g, 40 p. Aippasi .., 
' B. 8. 1250 Kartigai 
1 (N.) Itakshasa Margali .. 
* A.D. 1845 Tai 
f H. 1261 Ja. 10 Masi .. 
I H. 1262 Dec. 30 Panguni 



Beginning 


End 


f 






>-> 
A 








P 


r & 

M $ 














£ § 


Q 


a 
•J 


3 o 


Q 


7 Ap 


11 


31 


2 My 


11 


3 Mv 12 


31 


5 Je 


11 


6 Je 


12 


32 


2 Jl 


13 


3 Jl 


14 


31 


5 Au 


13 


6 Au 


14 


oL 


l Si 


ID 


2 S 


14 


31 


i o 


14 


5 O 


15 


30 


6 N 


13 


7 N 


14 


29 


7 D 


12 


1 D 


13 


30 


2 Ja 


11 


3 Ja 


12 


29 


3 F 


9 


4 F 


10 


30 


5 Mr 


11 


6 Mr 


12 


OK) 


7 An 


in 


1 Ap 


11 


31 


3 My 


11 


4 My 12 


32 


7 Je 


12 


1 Je 


13 


31 


3 Jl 


13 


4 Jl 


14 


32 


7 Au 


14 


1 Au 


15 


31 


3 S 


14 


4 S 


15 


30 


5 


14 


6 O 


15 


30 


7 N 


13 


1 N 


14 


30 


2 D 


13 


3D 


14 


29 


3 Jr 


11 


4 Ja 


12 


29 


4 F 


9 


5 F 


10 


OA 

60 


6 Mr 


11 


7 Mr 


12 


31 


2 Ap 


11 


3 Ap 12 


30 


4 My 11 


5 My 12 


32 


1 Je 


12 


2 Ji3 


13 


31 


4- .11 


13 


5 Jl 


14 


32 


1 Au 


14 


2 Au 


15 


31 


4 S 


14 


5 S N 


15 


30 


60 


14 


7 O 


15 


30 


IN 


13 


2 N 


14 


■ao 


3 D 


13 


4 D 


14 


29 


4 Jr 


11 


5 Ja 


12 


30 


6 F' 


10 


7 F 


11 




7 "Mr 


11 


1 Mr 


12 


31 


3 Ap 


11 


4 Ap 


12 


31 


6 My 12 


7 My 13 


31 


2 Je 


12 


3 Je 


13 


oZ 


6 Jl 


14 


7 Jl 


15 


31 


2 Au 


14 


3 Au 


15 


31 


5 S 


14 


6 S 


15 


31 


1 


15 


2 O 


16 


30 


3 N 


14 


4 N 


15 


29 


4 D 


13 


$D 


14 


29 


5 Jr 


11 


6 Ja 


12- 


30 


7F 


10 


1 F 


11 


30 


2 Mr 


11 


3 Mr 


.12 


30 


4 Ap 


10 


5 Ap 


11 


31 


7 My 11 


1 My 12 


31 


3 Je 


11 


4 Je 


12 


32 


7 Jl 


13 


1 Jl 


14 


31 


3 Au 


13 


4 Au 


14 


31 


6S 


13 


7 S 


14 


31 


2 


14 


3 O 


15 


30 


4 N 


13 


5 N 


14 


29 


5 D 


12 


6 D 


13 


30 


7 Jr 


11 


1 Ja 


12 


29 


1 F 


9 


2 F 


10 


30 


3 Mr 


11 


4 Mr 


12 


30 


5 Ap 


30 



New Moon 

Ending moment 
of New Moon Tithi. 
Mean Actual 



(['sAnom. ©'sAnom. 



Lunar month. "£ 



Vaisakha ... 
jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magna 
Thai gun a ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina ... 

Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada ... 
Sravana ... 
Bhadrapada . 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada ... 
Sravana ... 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 

Bhadrapada .. 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 



6 My 1 

1 My 31 

2 Je 29 



Jl 

Au 

S 

O 

N 

D 

Ja 

F 



2 Mr 



29 
27 
26 
25 
24 
23 
22 
20 
22 



4 Ap 21 

5 My 20 
7 Je 19 

1 Jl 

3 Au 

4 S 

6 

7 N 

2 D 

3 Ja 
5F 
6 Mr 
1 Ap 



18 
17 
15 
15 
13 
13 
11 
10 
11 
10 



2 My 

4 Je 

5 Jl 
7 Au 

2 S 

3 O 

6 N 
6 D 

1 Ja 

2 Ja 

4 Mr 

5 Mr 



Ap 

My 

Je 

Jl 

Au 

S 

O 

3 N 

5 D 

7 Ja 

1 F 

3 Mr 



9 
8 
7 
6 
5 
4 
3 
2 
1 
30 

r 

30 

29 
28 
27 
26 
25 
23 
23 
21 
21 
20 
18 
19 



4 Ap 17 
6 My 17 
7Je 15 

2 Jl 

3 Au 

5 S 

6 

1 N 

2 D 

4 Ja 

5 F 

7 Mr 
2 Ap 



to rt 

^ r; 
ce ^ 

O Q 

37 56 ... 

9-46 ... 
41 36 ... . 
13 26 280 
45 17 
17 7 
48 57 
20 47 
52 37 
24 27 
56 17 21 
28 7 23 



25 



..O 



... 

31 49 

3 39 ... 
35 28 ...O 

7 18 16 
39 8 ... 
10 58 14 . 
42 48 ... 
14 38 12 
46 29 ...O 
18 19 ... 
50 9 12 
21 59 ... 



C3 

57 58 

16 22 
33 14 
51 20 
13 25 
'41 40 

17 28 
50 

49 40 
39 23 
24 55 
33 13 

3 48 

58 37 
16 44 
33 33 
51 13 

11 43 
37 36 
10 18 

50 13 
36 22 
24 54 

12 6 
53 11 



53 49 10 
25 39 ... 
57 29 
29 19 

1 10 4 
33 ... 

4 49 2 
36 40 ... 

8 30 D.31 
40 20 ... 
12 10 ... 
44 ... 



26 50 
53 33 
Smo 15 5 
.. 34 
4 52 48 
.. 13 36 
2 38 16 
8 13 
44 7 
25 26 
10 15 
55 32 



15 50 ... 

47 41 29 

19 31 ... 

51 21 27 

23 11 ... 

55 1 ... 
26 51 ... 
58 41 ...i 
30 31 

% 21 19 
34 12 ... 
6 2 18 

37 52 ... 

9 42 ...< 

41 32 ... 

13 52 ... 

45 12 14 

17 2 ... 

48 53 ... 

20 43 ...( 

52 33 ... 

24 23 ... 

56 13 ... 
28 3 ... 





6 



37 46 
15 17 
44 52 
10 40 
33 23 

55 14 
17 46 
42 21 
10 17 

42 13 

17 52 
^6 47 

37 39 

18 23 

56 44 
31 19 

2 21 
30 36 

57 2 
22 40 
48 29 
15 17 

43 37 
13 48 
46 15 



>*! 4- 

Q C> p-i 

25 15 58 
27 14 31 
1 39 48 
3 38 22 
5 36 56 
7 35 29 
9 34 2 
11 32 36 
13 31 10 
15 29 43 
17 28 17 
19 26 50 

2 1 25 24 
23 23 58 
25 22 31 
27 21 5 
1 46 22 
3 44 55 
5 43 29 
7 42 3 
9 40 36 
11 39 10 
13 37 43 
15 36 17 
17 34 51 

19 33 24 
21 31 58 
23 30 31 
25 29 5 
27 27 39 
1 52 56 
3 51 29 
5 50 3 
7 48 36 
9 47 10 
11 46 44 
13 44 17 

15 42 51 
17 41 24 
19 39 58 
21 38 32 
23 37 5 
25 35 39 

20 

1 59 29 
3 58 3 
5 56 37 
7 56 10 
9 5a 44 

11 52 17 
13 50 51 
15 49 25 
17 47 58 
19 46 32 
21 45 5 
23 43 39 
25 42 13 




2 
4 

8 



30 
3 
37 
11 
44 



a 



1-3 

O P-t 



20 32 14 > 
50 4 4 
79 35 54 
109 7 44 
138 39 34 
168 11 24 
197 43 15 r 
227 15 5 
2J56 46 55 
286 18 45 
315 50 35 
345 22 25 ) 

9 38 45 ^ 
39 10 34 
68 42 24 
98 14 14 
127 46 4 
157 17 54 
186 49 44 > 
216 21 34 
245 53 25 
275 25 15 
304 57 5 
334 28 55 
364 45 ; 

28 17 i\ 
57 48 54 
87 20 44 
116 52 34 
146 24 24 
175 56 14 
205 28 4 
^34 59 55 
264 31 45 
294 3 35 
323 35 25 
353 7 15 

17 23 34 
46 55 24 
76 27 14 
105 59 4 
135 30 54 
165 2 44 
194 34 34 
224 6 24 
253 38 15 
283 10 5 
312 41 56 
342 13 45 ) 

6 30 4 
36 154 
65 33 44 
95 5- 34 
124 37 24 
154 9 14 
183 41 4 
213 12 54 
242 44 45 
272 16 35 
30r48 25 
331 20 15 
360 52 5 J 



18 



i 



TABLE XIL— General Ephemeris AD. 1845— AD. 1850. 

New Moon 



Commence- 
ment of 
years in dif- 
ferent eras. 

/ K. Y. 4946 

I Sak. 1767 
I Vik. 1902 
(S.) Visvavasu 
K. 1020 (S. M.) 
K. 1020 (N. M.) 
17 g, Hp. 
B.S, 1251 
(ft.) Anala 
A. D 1846 
H. 1263 
Dec. 20 



Tamil 
month. 



Tamil Month 



Beginning 



*3 



Chittirai .. 

Vaikasi 

Ani 

Adi 

Avani 

Purattasi 

Aippasi . .. 

Kartigai 

Margali . 

Tai 

Masi 

Panguni . 



s 

3 



6 Ap 
2 My 
6 Je 
2 Jl 
6 Au 
. 2 S 
4 O 
6 N 
, 1 D 
. 2 Ja 
. 3 F 
. 5 Mr 



11 31 

12 32 

13 31 

14 32 

15 31 
15 30 
15 30 
14 30 
14 29 
12 29 
10 30 
12 31 



End 

i § 



1 My 11 
5 Je 12 
1 Jl 
5 Au 
1 S 

3 O 
5-N 
7 D 

1 Ja 

2 F 

4 Mr 
7 Ap 



Lunar month. 



Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada 

Asvina 

Kartika 

Margasira .. 

Pausha 

Magha 

Phalguna .. 

Chaitra 



M -$ 
a> g 

3 My 

5 Je 

6 Jl 
1 Au 



4 

5 O 
7 N 
1 D 

3 Ja 

4 F 

6 Mr 



Ending moment 
of New Moon Tithi {[ y s Anom. ©'s Anom. 
Mean Actual 



1 J3 



6 
5 
4 
3 
1 
1 
30 
29 
28 
27 
25 
27 



S 

I - I 
O Pi Q 



c3 a? 

■ A« id 

a 4 ^ a ^ 

O ^ ft O Ph 



31 43 , 
3 33 
35 24 
7 14 
39 4 
10 54 
42 44 
14 34 
46 24 
18 14 
50 5 
21 55 



..O 



21 4 
57 41 
35 46 
13 37 
49 14 
24 49 
57 1 
26 58 
55 1 
21 33 
48 1 
12 43 



10 18 

11 58 51 
13 57 25 
15 55 59 
17 54 32 
19 53 6 
21 51 39 
23 50 13 
25 48 47 

14 4 
2 12 37 
4 11 11 



Sop! 



8 24 
4Q 14 
4 
54 
44 



25 
54 

84 12 
113 43 
143 U 
172 47t 
202 19 24 
231 51 14 
261 23 5 
290 54 55 
320 26 45 
349 58 35 



K.Y. 4947 

Sak. 1768 
Vik. 1903 
'! (S.)Parabhava. 
K. 1021 (S. M.) 
E. 1021 (N.M.) 
82 g, 42 p. 
B.S. 1252 

H. 1264 
Dec. 9 



Ohittirai .. 
Vaikasi 
Ani 
Adi 

Avani ., 
Purattasi 
Aippasi ., 
Kartigai 
Margali 
Tai 
Masi 
Panguni . 



1 Ap 
3 My 
7 Je 
3J1 
7 Au 
3 S 

5 O 
7 N 

2 D 

. 3 Ja 
. 5 F 
. 6 Mr 



/ K.Y 4948 Chittirai. 
Sak. 1769 Vaikasi . 



Vije. 1904 
(S.)Plavanga 
K. 1022 (S.M : ) 
K. 1022 (N.M,) 
48 g, 14 p. 
B. 5. 1253 
(N.)Kalayukta. 
A. D. 1848 
H. 1265 
Not. 27 



Ani 
Adi 
Avani 
Purattasi. 
Aippasi . 
Kartigai . 
Margali . 
Tai 
Masi 

Panguni . 



12 30 

12 32 

13 31 

14 32 

15 31 
15 30 
15 30 
14 30 
14 29 
12 30 

11 29 

12 31 



2Ap 12 
5 My 13 



1 Je 

5 Jl 

1 An 
4 S 
7 O 

2 N ' 

3 D 

4 Ja 

6 F 
1 Mr 



13 
15 
15 
15 
16 
15 
14 
12 
11 
12 



31 
31 

32 
31 
31 
31 
30 
29 
29 
30 
30 
30 



2 My 
6 Je 
2 Jl 
6 Au 
2 S 

4 O 
6 N 

1 D 

2 Ja- 
4F 

5 Mr 
1 Ap 



4 My 12 
7Je 12 



4 Jl 
7 Au 
3S 

6 O 

1 N 
2D 
3 Ja 

5 F 

7 Mr 

2 Ap 



14 
14 
14 
15 
14 
13 
11 
10 
11 
10 



Vaisakha ... 
Jyeshta 
Ashada ... 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra ... 

Vaisakha ... 
Jyeshta ... 

Ashada 

Sravana 

Bhadrapada 

Asvina 

Kartika' 

Margasira .., 

Pausha v.. 

Magha 

Phalguna ... 

Chaitra 



7 Ap 25 

2 My 25 

3 Je 23 

5 Jl 
7 Au 

1 S 

3 

4 N 

6 D 

7 Ja 

2 F 

3 Mr 



5 Ap 
;6My 

1 Je 
" 2 Jl 

4 Au 

5 S 
70 

1 N> 
3 D 

5 Ja 

6 F 

1 Mr 

2 Ap 



15 
14 
13 
12 
11 
9 
9 
7 
7 
6 
4 
5 
3 



53 45 ... 

25 35 ... 

57 25 

29 15 ... 
1 * 6 21 

32 56 ... 

4 46 

36 36 ... 
8 26 ... 

40 16 17 
12 6 ... 
43 56 ...O 

15 46 
47 36 ... 

19 26 12 
51 17 

23 7 

54 57 

26 47 

58 37 

30 27 
2.18 

34 8 

5 58 

37 48 



10 
...O 



39 14 
7 46 
39 19 

14 36 

53 39 

34 48 

15 36 

54 17 
29 14 

22 

27 37 
51 35 

13 41 

35 27 
58 30 
24 54 
56 33 
34 23 
17 35 

3 14 
47 46 

28 12 

1 5 

29 44 

55 27 



9 44 
8 18 

6 52 
5 25 
3 59 
2 32 
1 6 
19 59 40 
21 58 13 
23 56 47 
25 55 20 
20 37 

2 19 11 
4 17 31 
6 16 8 
8 14 52 
10 13 25 
12 11 59 
14 10 33 
16 9 6 



18 

20 
22 
24 
.26 



7 40 
6 13 
4 47 
3 19 
1 54 



14 14 54 
43 46 44 
73 18 34 
103- 50 24 
132 22 14 
161 54 4 
191 25 54 
220 57 44 
250 29 34 
280 1 25 
309 33 15 
339 5 6/) 



3 21 24 

32 53 14 
62 25 4 
91 56 54 
121 28 44 
151 34 
180 32 24 
210 4 14 
239 36 4 
2B9 7 54 
298 39 45 
328 11 35 
357 43 25 



K. Y 494£ 

Sak. 1?70 
Vik. 1905 
(S.YRilaka 

K, 1023 (S.M.) 

K. 1023 (N.M.) 
3 g, 45 p, 
B» S. 1254 

(N)Siddharthin. 

A. D. 1849 
H. 1266 
Not. 17 

K. Y. 4950 

Sak. 1771 
Vik. 1906 
(S.) Saumya. 

K. 1024 (S. M.) 

K. i024 (N. M.) 
19 g, 16 p. 

B. S. 1255 
(N.) Raudra. 

A. D 1850 
r H. 1267 
I Not. 6 



Chittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni .. 

Chittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni 



3 Ap 
6 My 
2 Je 
6 Jl 

2 Au 

5 S 

1 O 

3 N 

4 D 

6 Ja 

7 F 

2 Mr 



11 31 

12 31 

12 32 
14 31 
14 31 

14 31 

15 30 
14 29 

13 30 
12 29 
10 30 
12 80 



4Ap 11 
7 My 12 



4 Je 
7 Jl 
4 Au 
7 S 

2 O 
4 N 

6 D 

7 Ja 
1 F 

3 Mr 



13 
14 
15 
15 
15 
14 
14 
lfr 
10 
12 



31 

32 
31 
32 

,31 
30 
30 
30 
29 
29 

^30 
31 



5 My 11 
1 Je 11 
5 Jl 

1 Au 
4'S 
7 

2 N 

3 D 
5 Ja 
6F 
1 Mr 
3 Ap 



6 My 11 
3Je 12 
6 Jl 
3 Au 
6 S 
10 
3 N 

5 D 

6 Ja 

7 F 
2 Mr 
5 Ap 



Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana . ... 
Bhadrapada . 
-Asvina ... 
Kartika 
Margasira .... 
Pausha 
Magha 
Phalguna ... 
Chaitra ... 



4 My 

5 Je 
7 Jl 
Ul 
3 Au 
4S 
60 
7 N 

2 D 

3 Ja 
5F 

7 Mr 

1 Ap 

3 My 

4 Je 

6 Jl 

7 Au 

2 S 

3 O 

5 N 
6D 

1 Ja 

2 F 

4 Mr 



3 
1 

1 
30 
S9 
27 
27 
25 
25 
23 
22 
24 

22 
22 
20 
20 
18 
17 
16 
15 
14 
13 
11 
13 



9 38 ... 

41 28 ... 

13 18 Je.30 

45 8 

16 58 280 
48 48 

20 38 ... 
52 29 ... 
24 19 ... 
56 9 24 
27 59 23#0 

... 

31 39 ... 

3 30 ... 
35 19 ... 

7 10 19 
39 <..*0 
10 50 16 

42 40... 

14 30 14 

46 20... 

15 10 ... 
50 12* 

21 50 ... 



15 32 
34 4 

53 32 
15 34 
43 31 
18 43 

1 13 
48 59 
37 43 
22 53 

1 26 
32 36 

56 16 
17 5 
34 8 
51 
10 15 
36 9 
8 14 
4 8 9 
34 49 
24 45 
12 50 

54 47 



27 11 
2 25 45 
4 24 18 
6 22 52 
8 21 26 
10 19 59 
12 18 33 
14 i7 6 
16 15 40 
18 14 14 
20 12 47 
22 11 21 

24 9 54 

26 8 2S- 
33 45 
2 32 19 
4 30 52 
6 29 26 
8 27 59 
10 26 33 
12 25 7 
14 23 40 
16 22 14 
18 20 47 



21 59 45 
51 31 34 
81 3 24 
110 35 14 
140 7 4 
169 38 54 
199 10 44 
228 42 35 
258- 14 25 
287 46 15 
317 18 5 
346 49 55 



11 6 14 
40 38 4 
70 9 54 
99 41 44 
129 13 34 
158 45 24 
188 17 14 
217 49 4 
247 20 54 
276 52 44 
306 24 35 
336 56 25 ; 



f 



TABLE XII General Ephemeris A.D. 1850— A D 



Tamil Month 



Commence- 
ment of 
years in dif- 
ferent eras. 



Tamil 
month. 



Beginning 

f 



«3 
Q 



End 
£ » Q 



1855. 

New Moon 

Ending moment 
of New Moon Tithi. £ '& Anom, 0!g Anom. 



Lunar month. 1 



Mean 



° s* 



K. Y. 4951 Ohittirai... 6Ap 12 31 1 My 12 Vaisakha 



Sak. 1772 
Vik. 1907 
(S.) Sadharana. 
K. 1025 (S. M.) 
K. 1025 (N. M.) 
[ 34 g/ 9 47 p. 
f B. S. 1256 
( N. Durmati 
A. D. 1851 
J H. 1268 
( Oct. 26, 27 

( K Y. 4952 

| Sak. 1773 
! Vik. 1908 

(S.)Virodbakrit. 

£.1026 (S. M.) 

K.1026 (N. M.) 
I 50 g., .19 p. 
j B. S. 1257 
( (N) Dundubhi 
AD. 1852 
| H. 1269 
Oct, 15 



Vaikasi .. 
Ani 
Adi 
Avani 
Purattasi 
Aippasi ... 
Kartigai .. 
Margali .. 
Tai 
Masi 

Panguni .. 

Chittirai 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi • 
Aippasi ... 
Kartigai... 
Margali ... 
Tai 
Masi 

Panguni ... 



KY.4953 Chittirai.. 

Sak. 1774 Vaikasi .. 

Vik. 1909 Ani 
(S.) L'aridhavi. Adi 
K. 1027 (S.M.) Avani 

K. 1027 (N. M.) Purattasi 
[ 5 g., 50 p. Aippasi ... 
f B.S. 1258 Kartigai 
/ (N)Rudhirodgarin. Margali 

A. D 1853 Tai 
f H. 1270 Mas! ..*! 
I Oct, 4 Panguni... 



( K Y. 4951 

I Sak. 1775 
I Vik. 1910 
! (S.) Pramadi 
|K. 1028 (S.M.) 
|K.1028(N.M.) 
i 21 g., 21 p. 

B. S. 1259 
(N.)Raktaksha. 
A. D. 1854 

H. 1271. 

Sep. 24 

K. Y. 4955 

Sak. 1776 
Vik. 1911 
(S.) Ananda 
K. 1029 (S. M.) 
K. 1029 (N. M.) 
, 36 g., 52 p. 

B. S. 1260 
(N.) Krodhana. 
A. D. 1855 
H. 1272 
Sep. 13 



Ohittirai 
Vaikasi .. 
Ani 

Adi .. 
Avani .. 
Purattasi 
Aippasi ... 
Kartigai .. 
Margali .. 
Tai 
Masi 

Panguni .., 

Chittirai ... 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi . 
Aippasi ... 
Kartigai . 
Margali ... 
Tai ... 
Masi 
Panguni 



2 My 13 
5 Je 13 

2 Jl 
5 Au 
1 S 

3 O 
5 N 
7 D 
1 Ja 

3 F 

4 Mr 



15 
15 
15 
15 
14 
H 
12 
11 
12 



31 

32 
31 
31 
30 
30 
30 
29 
30 
29 
31 



4 Je 

1 Jl 
4 Au! 
7S 

2 O 
4 N 

6 D 

7 Ja 

2 F 

3 Mr 
6 Ap 



12 
14 
14 
14 
14 
13 
13 
11 
10 
11 

ii 



7 Ap 
3 My 
6 Je 

3 Jl 

6 Au 
2 S 

5 O 

7 N 
ID 
2 Ja 

4 F 

6 Mr 



12 31 

13 31 

13 32 
15 31 
15 31 

15 31 

16 30 
15 29 

14 29 
12 30 

11 30 

12 30 



2 My 12 
5 Je 12 
2 Jl 
5 Au 
1 S 



4 O 

6 N 

7 D 
1 Ja 
3 F 

5 Mr 
7 Ap 



14 
14 
14 
15 
14 
13 
11 
10 
11 
10 



1 Ap 11 
4 My 12 
7Je 12 
4 Jl 
7 Au 



14 
14 



31 
31 
32 
31 
32 



3 My 11 
6 Je 14 
3 Jl 13 
6 Au 13 
3S 14 



O 

N 

D 

Ja 

F 

Mr 



15 
15 
14 
13 
12 
10 
12 



30 5 O 

30 7 N 

29 1 D 
30. 3 Ja 

29 * F 

30 6 Mr 
30 1 Ap 



2 Ap 11 
5 My 12 
2 Je 13 
5 Jl 
2 Au 
5 S 
70 
2 N 

4 D 

5 Ja 

6 F 
1 Mr 



31 
32 
31 
32 
31 
30 
30 
30 
29 
29 
30 
31 



4 My 
1 Je 
4 J] 
1 Au 
4S 

6 O 
1 N 

3 D 

4 Ja 
•5 F 

7 Mr 
3 Ap 



14 

13 
12 
11 
9 
11 
10 

11 
12 
13 
14 
14 
14 
13 
13 
11 
9 
11 
11 



Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina ... 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhalra.pada . 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra ... 

Vaisakha ... 
Jyeshta ... 
Ashada ... 
Sravana 
Bhadrapada . j 

Asvina 
Kartika 
Margasira ... 
Pausha 
Magha * .. 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana ... 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra ... 



5 Ap 11 
7 My 11 



1 Je 
3 Jl 

5 Au 

6 S 



O 

N 

D 

Ja 

F 

Mr 



3 Ap 



O fx, 

53 41 
25 31 
57 21 
29 11 

1 1 
32 51 

4 41 
36 31 

8 22 
40 12 
12 2 
43 52 
15 42 



Actual 

I | 

Q O ft, 



12 



10 



28 57 

55 46 
16 54 
34 31 
51 31 
10 39 
33 56 

3 16 
39 41 
i 22 55 
10 38 

56 35 
42 34 



4 Ap 30 

6 My 30 

7 Je 28 

2 Jl 28 

3 Au 

5 S 



47 32 My.1.19 56 
19 22 ... 49 8 
51 12 290 14 44 



6 O 

1 N 
3D 

4 Ja 

6 F 

7 Mr 

2 Ap 

3 My 

5 Je 

6 Jl 
f 1 Au 
[ 2 S 

4 O- 

5 N 

7 D 
1 Ja 
3 F 

5 Mr 

6 Ap 



26 
25 
24 
23 
23 
21 
20 
20 

19 
18 
17 
16 
15 
13 
13 
11 
11 

9 

8 
10 



2 

54 53 
26 43 
58 33 
30 23 



33 57 
52 58 
12 53 
35 50 
3 12 



2 13 220 36 7 
34 3 ... 14 34 

5 53 19 57 23 
37 43 ... 42 16 



CO 

°? 
M 

OQ 

A O 

20 19 17 
22 17 51 
24 16 24 
26 14 58 
40 15 
2 38 49 
4 37 22 
6 35 56 
8 34 29 
10 33 3 
12 31 37 
14 30 10 
16 28 43 

18 27 17 
20 25 51 
22 24 25 
24 22 58 
26 21 32 
46 49 
2 45 22 
4 43 56 
6 42 30 
8 41 3 
10 39 37 
12 38 10 



J5 



Mi 



J 



12 43 
29 44 S3 
59 16 24 
88 48 14 
118 20 4 
147 51 54 
177 23 44 
206 55 34 
236 27 24 
265 59 14 
295 31 4 
325 2 54 
354 34 44 

18 51 4 
48 22 54 
77 54 44 
107 26 34 
136 58 24 
166 30 14 
196 2 4 
225 33 54 
255 5 44 
284 37 33 
314 9 2& 
343 41 13 



03 



bib 

o 

f 

o 



1 My 

2 Je 

4 Jl 

5 Au 
7 S 
1.0 

3 N 

4 N 

6 D 

7 Ja 

2 F 

3 Mr 



8 
6 

6 
4 
3 
2 
1 
30 
30 
28 
27 
28 



4 Ap 
. 7 My 

3 Je 
7 Jl 
3 Au 
6 S 

2 O 
3N 

5 D 

6 Ja 
1 F 

3 Mr 



12 31 

13 31 

13 32 
15 3L 
15 31 

15 31 

16 29 

14 30 
14 29 

12 30 
11 30 

13 30 



6 My 12 
2 Je 12 
6 Jl 
2 Au 

5S 



1 () 

2 N 

4 D 

5 Ja 
7 F 
2 Mr 
4 Ap 



14 
14 
14 
15 
13 
13 
11 
10 
12 
11 



Vaisakha ... 
Jyeshta 
Ashada ... 
Sravana 
Bhadrapada . 
Asvina x ... 
Kartika ... 
Margasira ... 
Pausha 
Magha ... 
Phalguna ... 
Chaitra 



5 Ap 27 

6 My 26 

1 Je 

3 Jl 

4 Au 

6 S 

7 O 

2 N 

3 D 

5 Ja 

6 F 
1 Mr 



25 
25 
23 
22 
21 
20 
19 
18 
16 
18 



9 34 
41 24 
13 14 
45 4 
16 54 
48 44 
20 34 
52 24 
24 14 
56 5 
27 55 

31 35 

3 25 
35 15 

7 5 
38 55 
10 46 
42 36 
14 26 
46 6 . 
18 6 , 
49 56 , 
21 46 . 
53 36 . 

25 26 . 
57 16 . 
29 6 . 

57 . 
32 47 . 

4 37 . 
36 27 . 

8 17 . 
40 7 . 
11 58 . 
43 48 . 
15 38 . 



... 25 56 
19 5 49 
...O 38 45 
17 6 52 
... 3127 
54 7 
... 16 40 
... 40 28 
...#0 6 50 
... 36 44 
... 10 3 
9 46 45 
... 26 5 

... 6 32 
...O 45 58 
... 22 33 
,.. 55 47 

25 57 
.. 53 54 
.. 20 26 
.. 46 20" 
.. 12 52 
.. 40 55 
.. 9 42 

39 38 

..O 12 20 
47 31 
24 34 
2 42 
.. 40 36 
.. 17 4 
..O 52 8 
.. 23 58 
52 13 
>. 19 35 
, 45 15 
. "10 15 



14 36 44 


7 57 33 




16 35 18 


37 29 23 




18 33 51 


67 113 




20 32 25 


96 33 4 




22 30 58 


126^ 4 54 




24 29 32 


155 36 44 




2$ 28 6 


185 8 34 




53 23 


214 40 24 




2 51 59 


244 12 14 




4 50 30 


273 44 4 




6 49 3 


303 15 54 




8 47 37 


332 47 45 




10 46 11 


3^ 19 35 


> 


12 44 44 


26 35 55 




14 43 18 


56 7 45 




16 41 51 


85 39 35. 




18 40 25 


115 11 24 




20 38 59 


144 43 14 




22 37 32 


174 15 4 




24 36 6 


203 46 54 




26 34 39 


233 18 44 




59 56 


262 50 34 




2 58 30 


292 22 24 




4 57 4 


321 54 14 




6 55 37 


351 26 4 


J 


8 54 11 


15 42 23 




10 52 44 


45 14 13 




12 51 18 


74 46 3 




14 49 52 


104 17 53 




16 48 25 


133 49 44 




18 46 59 


163 21 34 




20 45 32 


192 53 24 


* 


22 44 6 


222 2& 14 




24 42 40 


251 57 4 




26 41 13 


281 28 54 




1 6 30 


311 44 




3 5 4 


340 32 34 





1 

CO 



1 

■& 

IO 
OQ 

I 

o 



I 



3 



08 

bfi 

O 



14D 



TABLE XII— General Ephemeris A.D< 1855— AD. 1660. 

New Moon 



Commence*- 

roent of Tamil 
years in dif- month, 
ferent etas. 

/ k. Y. 4956 Chittirai... 
I Sak. 1777 Vaikasi ... 
Vik. 19X2 Ani 

1 (S.) Bakshasa Adi 
| K. 1030 (S. M.) Avani .. 
| K. 1030 (N. M.) Purattasi 



Tamil Month 

Beginning End 

•9- a 



Ending moment 
of New Moon Tithi ( 's Anom. 0's Anom. 
Mean Actual 



3 § & 
& .» a 

5Ap 12 
. 1 My 13 
, Ue 13 



o 3 



Lunar month. 



CP A 
o o 



Q 



1 1 



O PL, 



31 7 My 12 Vaisakha 

31 3 Je 12 Jyeshta 

32 7 Jl 14 Ashada 



52 g., 24 p. 
B. S. 1261 
(N.) Kshaya 
A. D. 1856 
H. 1273 
Sep. 1 

K. Y. 4957 

Sak. 1778 
Vik. 1913 
(SO Anala 
K. 1031 (S. MO 
K. 1031 (N. M.) 
7 g.,55p. 
B. S. 1262 
(N.) Prabhava 
A. D. 1857 
H. 1274 . 
Aug. 22 



Aippasi 
Kartigai... 
Margali ... 
Tai 
Masi 

Panguni .. 

Chittirai.. 
Vaikasi 
Ani 
Adi 
Avani 
Purattasi. 
Aippasi . 
Kartigai . 
Margali . 
Tai 
Masi 
Panguni . 



1 Jl 
4 Au 
7 S < 

3 O 
5N 
6D 

1 Ja 

2 F 

4 Mr 



15 
15 
15 
16 
15 
14 
13 
11 
12 



31 
31 
31 

30 
29 
30 
29 
30 
30 



3 Au 14 

6 S 14 

2 O 

4 N 

5 D 

7 Ja 
1 F 

3 Mr 



15 
14 
13 
12 
10 
11 



5 Ap 10 



K. Y. 4958 

Sak. 1779 
Vik. 1914 
(SO Pingala 
K. 1032. (S. M0 
K. 1032 (N. M.) 
23 g., 26 p. 
3. s. 1263 
(N.)Sukla 
AD. 1858 
H. 1275 
Aug. 11 



Chittirai.. 
Vaikasi .. 
Ani 
Adi 

Avani .. 
Purattasi. 
Aippasi .. 
Kartigai .. 
Margali .. 
Tai 
Masi 
Panguni . 



6 Ap 
2 My 

5 Je 
2 Jl 

6 Au 
2S 

4 
6N 
7D 

2 Ja 

3 F 

5 Mr 

7 Ap 
3 My 
7 Je 
3 Jl 
7 Au 

, 3S 
5 O 
7N 
2 D 
, 3Ja 
, 5F 
. 6 Mr 



11 31 

12 31 

12 32 

14 32 

15 31 
15 30 
15 30 
14 29 

13 30 
12 29 

10 30 
12 30 

11 31 

12 32 

13 31 

14 32 

15 31 
15 30 
15 30 
14 30 
14 29 
12 30 

11 29 

12 31 



1 My 

4 Je 
1 Jl 

5 Au 
IS 
30 
5N 
6D 

1 Ja 

2 F 
4 Mr 

6 Ap 

2 My 
6 Je 
' 2 Jl 
6 Au 
2 S 
4 O 
6N 
ID 
2 Ja 

4 F 

5 Mr 
1 Ap 



11 
11 
13 
14 
14 
14 
13 
12 
11 
9 
11 
10 

11 
12 
13 
14 
14 
14 
13 
13 
11 
10 
11 
11 



Sravana ... 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrap&da . 
Asvina. 
Kartika ... 
Margasira ... 
Pausha ... 
Magha 
Phalguna ... 
Chaitra 

Vaisakha . ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada 
Asvina 
Kartika 
Margasira .. 
Pausha 
Magha 
Phalguna .. 
Chaitra 



2 Ap 16 

4 My 16 

5 Je 14 
7 Jl 
1 Au 

3 S 

4 O 
6N 

1 D 

2 Ja 

4 F 

5 Mr 
7 Ap 



14 
12 
11 
10 
9 
9 
7 
6 
6 
5 



47 28 
19 18 
51 8 
22 58 
54 48 
26 38 
58 28 
30 18 

2 10 
33 59 

5 49 
37 39 

9 29 



35 30 
2 12 
31 29 
4 30 
41 49 
22 38 
4 38 
45 13 
.. 22 47 
.. 56 13 
.. £5 21 
... 50 33 
..•O 13 47 



. O 



11 o 



1 My 

3 Je 

4 Jl 

6 Au 

7 Au 
2S 
30 

5 N 
6D 

1 Ja 

2 F 
4 Mr 



4 
3 
2 
1 

30 
29 
28 
27 
26 
25 
23 
25 



41 19 ... 34 7 
13 9 2 55 45 
44 59 ... 19 49 
16 50 Jl. 81. 48 26 
48 40 ... 23 15 
20 30 ...#0 4 19 
52 20 ... 49 46 
24 10 ... 35 51 
56 2 7 
27 50 ... 
59 40 24 
31 30 ... 



19 6 
56 69 
28 35 
54 25 



* '3 3 

5 3 38 
7 2 11 
9 45 
10 59 18 
12 57 52 
14 56 25 
16 54 59 
18 53 33 
20 52 7 
22 50 40 
24 49 14 
26 47 47 
1 13 4 

3 11 38 
5 10 11 
8 45 
7 19 
5 52 
4 26 
2 59 
1 33 
6 
20 58 40 
22 57 14 
24 55 47 



Q 



I* 



7 
9 
11 
13 
15 
17 
19 



6 Ap 24 

7 Mv 23 



( K Y 4959 Chittirai.. 
| Sak. 1780 Vaikasi .. 



2 Ap 12 
5 My 13 



31 
31 



4 Mv 12 
7 Je 12 



Vik. 1915 
" (S.) Kalayukta 
K. 1033 (S. M.) 
K. 1033 (N. M0 
38 g., 57 p. 
B. S. 1264 
(N.) Pramoda 
A- D. 1859 
H. 1276 
July 31 

K. Y. 4960 

Sak. 1781 
Vik. 1916 
. (SO Siddharthi. 
1 K. 1034 (S. M ) 
I K. 1034 (N. M.) 
t 54 g., 29 p. 
( B. S. 1265. 
1 (N.) Prajapati. 

A 01860 
( H. 1277. 
{ July 20 



Ani 
Adi 
Avani 
Purattasi... 
Aippasi ... 
Kartigai ... 
Margali ... 
Tai 
Masi 

Panguni ... 

Chittirai.., 
Vaikasi ... 
Ani 

Adi ... 
Avani 
Purattasi.. 
Aippasi ... 
Kartigai ... 
Margali ... 
Tai 
Masi 
Panguni 



1 Je 

5 Jl 
1 Au 
4 S 

7 O 
IN 

3 D 

4 Ja 

6 F 

1 Mr 



13 32 
15 31 
15 31 

15 31 

16 29 

14 30 
14 29 

12 30 
11 30 

13 30 



4 Jl 
7 Au 
3 S 

6 O 

7 N 

2 D 

3 Ja 

5 F 
7 Mr 
2 Ap 



14 
14 
14 
15 
13 
13 
11 
10 
12 
11 



3 Ap 12 
6 My 13 
2 Je 13 
6 Jl 

2 Au 

5 S 

1 O 

3 N 

4 D 

6 Ja 

7 F 

2 Mr 



31 5 My 12 
Je 12 



15 
15 
15 
16 
15 
14 
13 
11 
12 



31 
32 
31 
31 
31 



30 2 

29 3 

30 4 

29 6 

30 1 
30 3 



Jl 

Au 
S 

o 

N 

D 

Ja 

F 

Mr 



Ap 10 



Vaisakha ... 
Jyeshta ... 

Ashada 
Sravana ... 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha . .. 
Phalguna .. 
Chaitra 



2 Je 

3 Jl 

5 Au 

6 S 

1 O 

2 N 

4 D 

5 Ja 

7 F 
1 Mr 

3 Ap 

4 My 

6 Je 

1 Jl 

2 Au 
4S 

5 

7 N 
1 D 

3 Ja 

4 F 

6 Mr 

7 Ap 



22 
21 
20 
18 
18 
16 
16 
14 
13 
14 

13 
12 
11 
11 
9 
8 
7 
6 
5 
4 
2 
4 



21 



15 



2 My 2 

3 My 31 

5 Je 

6 Jl 

1 Au 

2 S 

4 O 

6 N 

7 D 

2 Ja 

3 F 



5 Mr 22 



3 22 
35 11 

7 1 
38 51 
10 41 
42 31 
14 21 
46 11 
18 2 
49 52 
21 42 
53 32 

25 22 
57 12 
29 2 

52 
32 42 . 

4 33 
36 23 

8 13 
40 3 
11 53 
43 43 
15 33 
47 23 

19 14 
51 4 
22 54 
54 44 
26 34 
58 24 
30 14 

2 4 
33 54 

5 45 
37 35 

9 25 



15 47 
34 23 
52 36 
12 19 
37 43 
• 9 16 
48 29 
34 21 
23 33 
11 13 
..f O 53 19 
15 • 28 1 



26 54 21 
1 19 38 
3 18J2 
5 16 45 
7 15 19 
9 13 52 
U 12 26 
13 11 
15 9 33 
17 8 7 
19 6 40 
21 5 14 



4 48 53 
34 20 43 
63 52 33 
93 24 23 
122 56 13 
152 28 3 
181 59 54 
211 31 44 
2U 3 34 
270 35 24 
300 7 14 
329 39 4 
359 10 54 j 

23 27 13 \ 
52 59 3 ' 
82 30 53 
112 2 43 
141 34 33 
171 6 23 
200 38 13 
230 10 3 
259 41 54 
289 13 44 
318 45 34 
348 17 24 J 

12 33 43 \ 
42 533 
71 37 23 
101 9 13 
130 41 3 
160 12 53 
189 44 43 
219 16 33 
248 48 23 
278 20 14 
367 52 4 
337 23 54 J 



I 



5T 



■3 



cG 

■a 



1 



it 



3 

bo 



o 



13 

io 



3 



55 32 
17 15 
35 26 
51 47 

) 9 59 
32 22 
58 
37 6 
20 48 
9 43 

D 59 18 
44 29 
22 23 



52 36 
16 3 
35 11 
O 52 21 
10 17 
... 3136 
25 58 
24 30 58 
... 10 52 
22 O 57 7 
... 44 32 
... 30 40 



Je.l 



23 3 48 
25 2 21 
27 55 

I 26 12 
3 24 45 
5 23 19 
7 21 53 
9 20 26 

11 19 
13 17 33 
15 16 7 
17 14 41 
19 13 14 

21 11 48 
23 10 21 
25 8 55 
27 7 29 
1 32 46 
3 31 19 
5 52 
7 28 26 
9 27 

II 25 34 
13 24 7 
15 22 41 



1 40 13^1 
31 12 3 
60 43 53 
90 15 43 
119 47 33 
14y 19 23 
178 51 13 
208 23 3 
237 54 53 
267 26 43 
296 58 33 
326 30 24 
356 2 14j 

20 18 33^| 
49 50 23 
79 22 13 
108 54 3 
138 25 53 
167 57 43 
197 29 33 
227 1 23 
256 33 13 
286 5 3 
315 36 54 
345 8 44 
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TABLE XIL— General Ephemeris A.D. I860- A.D. 1866. 



Tamil Month 



< 



Commence- 
ment of Tamil 
years in dif- month, 
ferenteras. 

K. Y. 4961 Chittirai 
Safe. 1782 Vaikasi 
Vik. 1917 Ani 
(S.) Raudra Adi 

K. 1036 (S. M.) Avani .. 

K.1035(N. M.) Purattasi 



Beginning 



8 I 



. 10 g., Op. 
j B. S» 1266 
J (N.) Angiras 
A D 1861 
j H. 1278 
t July 9 

( K.Y.4982 

Sak. 1783 
| Vik. 1918 
V (S.) Durmati 
I K. 1036 (S. M.) 

K. 1036 (N. M.) 
{ 25 g., 31 p. 
J B. S. 1267 
{ (N.) Srimukha 

A D. 1862 
C H. 1279 
J June 28,29 



< 



K. Y. 4963 

Sak. 1784 
Vik. 1919 
(S.) Dundubhi 
K. 1037 (S. M.) 
K. 1037 (N:M0 
, 41g.,2p. 
B. S. 1268 
(N.) Bhava 
A. D. 1863 
H. 1280 
June 18 

/ K. Y. 4964 

Sak. 1785 
Vik. 1920 
(S.) Rudhirogari. 



Aippasi ... 
Kartigai ... 
Margali ... 
Tai 
Masi 

Panguni ... 

Chittirai... 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi 
Aippasi .. 
Kartigai .. 
Margali .. 
Tai 

Masi ,. 
Panguni .. 

Chittirai 
Vaikasi .. 
Ani 
Adi 
Avani 
Purattasi 
Aippasi .. 
Kartigai 
Margali 
Tai 
Masi 
Panguni 

Chittirai 
Vaikasi . 
Ani 
Adi 



K. 1038 (S. M.) Avani . 
K. 1038 (N. M.) Purattasi 



56 g., 84 p. 

B. S. 1269. 

(N.) Yuvan 
A. D. 1864 
H. 1281 
June 6 



K Y. 4965 

Sak. 1786 
Vik. 1921 
- (S.)Raktaksha. 
I K. 1039 (S.M.) 
j K.1039(N.M.) 
I 12g.,5p. 
( B. S. 1270 
[ (N.) Dhatri 
A D. 1865 
C H. 1282 
I May 27 



4 Ap 
7 My 

3 Je 
7 Jl 

4 Au 
7 S 

2 O 

4 N 

5 D 
7 Ja 
1 F 

3 Mr 

5 Ap 
1 My 
5 Je 
1 Jl 

5 Au 
1 S 
3 
5N 
7 O 
1 Ja 

3 F 

4 Mr 

. 7 Ap 
3 My 

6 Je 
, 3J1 
. 6 Au 
. 2S 
. 5 O 
. 6 N 
. 1 D 
. 2 Ja 
. 4F 
. 6 Mr 



11 31 

12 31 

12 32 

14 32 

15 31 
15 30 

15 30 

14 29 

13 30 
12 29 

10 30 
12 30 

11 31 

12 32 

13 31 

14 32 

15 31 
15 30 
15 30 
14 30 

14 30 
12 30 

11 29 

12 31 

12 31 

13 31 

13 32 

15 31 
15 31 

15 31 

16 29 

14 30 
14 29 
12 30 
11 



End 

M ^ 

£ -a g 

6 My 11 

2 Je 11 
6 Jl 13 

3 Au H 
6S 14 
1 O 14 



30 
19 30 



Aippasi 
Kartigai... 
Margali ... 
Tai 
Masi 

Panguni ... 

Chittirai . 
Vaikasr ... 
Ani 
Adi 
Avani 
Purattasi . 
Aippasi ... 
Kartigai ... 
Margali ... 
Tai .i. 
Masi ... 
Panguni ... 



7 Au 

3 S 

6 

1 N 

2 D 

4 Ja 

5 F 

7 Mr 

2 Ap 
5 My 
2 Je 
5 Jl 
2 Au 
5 S 
7 O 
2 N 

4 D 

5 Ja 

6 F 

1 Mr 



15 
15 
16 
15 
14 
13 
11 
12 



Lunar month. 



1 Ap 12 31 

4 My 13 31 

7 Je 13 32 

4 Jl 15 31 



II 



New Moon 

Ending moment 
of New Moon Tithi. ( 's Anom. ©'s Anom 
Mean Actual 



i 

■II 



3 N 
4D 

6 Ja 

7 F 
2 Mr 

4 Ap 



31 
31 
30 
29 
30 
29 
30 
30 



13 
12 
11 
9 
11 
10 



7 My 11 
4 Je 12 
7 Jl 
4 Au 
7S 
30 
4 N 

6 D 

7 Ja 

2 F 

3 Mr 
6 Ap 



2 My 12 
5 Je 12 
2 Jl 
5 Au 
IS 
4 O 
5N 
7D 
1 Ja 
F 
Mr 
7 Ap 



3 



3 My 12 
6Je 12 
3 Jl 1* 
6Au 1* 



Vaisakha 
Jyeshta 
Ashada 
Sravana ... 
Bhadrapada . 
Asvina 

Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna, ... 
Ohaitra 

Vaisakha ... 
Jyeshta . ... 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 

Vaisakha .. 
Jyeshta 
Ashada 
Sravana 



6 Ap 20 

1 My 20 

2 Je* 18 

4 Jl 

5 Aa 
f 7 S 

10 

3 N 

4 D 

6 Ja 

7 F 
2 Mr 
4 Ap 



5 My 
7 Je 

1 Jl 

3 Au 

4 S 

6 O 

7 N 

2 D 

3 D 

5 Ja 
6F 
1 Mr 



9 
8 
7 
6 
4 
4 
2 
2 
31 
30 
28 
30 



2 Ap 28 
4 My 28 

6 Je 27 

7 Jl 

2 Au 

3 S 



5 

6 N 
ID 
2 Ja 
4F 
5 Mr 



2S 
50 
7 N 
1 D 
3 Ja 
4F 
6 Mr 
1 Ap 



14 
15 
14 
13 
12 
10 
11 
10 



11 31 

12 32 

13 31 

14 32 

15 31 
15 30 
15 30 
14 30 
14 29 
12 29 
10 30 
12 30 



4 My 11 
Ue 12 
4 Jl 
1 Au 
4S 
60 

1 N 
3D 

4 Ja 

5 F 
7 Mr 

2 Ap 



Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha ... 
Phalguna ... 
Chaitra 



7Ap 18 
1 My 17 

3 Je 16 
[4 .Jl 
I 6 Au 
' 7S 

20 

4 N 

5 D 
7 Ja 
1 F 

3 Mr 

4 Ap 



15 
14 
12 
12 
11 
10 
9 
7 
8 
6 



6 My 

7 Je 

2 Jl 

3 Au 
5S 

6 S 

1 O 
2N 

4 D 

5 Ja 
7F 

2 Mr 



41 15 

n 5 

44 55 

16 45 

48 35 
•20 25 

52 16 

24 6 
55 56 

27 46 , 
69 36 . 

31 26 . 

3 16 . 

35 6 
6 57 . 

35 47 
10 37 

42 27 

14 17 

46 7 

17 57 

49 47 

21 38 

53 28 

25 18 

57 S 

28 58 
48 

32 38 

4 29 

36 19 

8 9 
39 59 
1149 

43 39 

15 29 

47 19 

19 9 

50 59 

22 50 

54 40 

26 30 

58 20 

30 10 
2. 

33 50 

5 40 

37 30 

9 21 
41 11 

13 1 

44,51 

16 41 
48 31 
20 21 
52 11 
24 1 

55 52 

27 42 

59 32 

31 22 
3 12 



21 



19 



12 



11 11 
44 34 

11 17 
) 33 16 

52 58 

12 39 
34 16 
59 33 ( 
29 41 

..• 5 17 
.. 45 37 
.. 29 10 
.. 13 18 

54 39 
31 1 
8» 1 54 

.. 28 29 
52 29 
.. 15 30 
.. 39 
..O 4 16 
.. 32 19 
.. 3 35 
.. 38 5 
.. 15 29 

.. 54 51 
..O 34 33 
.. 12 37 
.. 47 57 
20 7 
.. 49 49 
.. 17 36 
..O 44 19 
..• 10 42 
.. 37 26 
... 5 
... 83 58 



4 46 
38 10 
13 51 
51 25 
29 58 
9 56 
. 44 4 
.0 17 40 
. 48 43 
. 17 14 
. 43 32 
8 20 
32 44 



13 



5« 57 51 

.. 25 3 
.. 55 38 
.. 30 44 
.. 10 53 
.. 53 12 
.. 34 57 
19 14 52 
.. 50 51 
17 2112 
.. 49 5 
..O 12 10 



17 21 6 
19 19 40 
21 18 14 
23 16 48 
25 15 22 
27 13 55 

I 39 12 
3 37 46 
5 36 19 
7 34 53 
9 33 27 

1132 
13 30 36 

15 29 7 
17 27 41 
19 26 15 
21 21 48 
23 23 22 
25 21 55 
27 20 29 

I 45 46 
3 44 20 
5 42 53 
7 41 27 
9 40 

II 88 34 
13 37 8 
15 35 41 
17 34 15 
19 32 48 
21 31 22 
23 29 56 
25 28 29 
27 27 3 

1 52 20 
3 50 54 
5 49 27 

7 48 1 
9 46 34 

II 45 8 
13 43 42 
15 42 15 
17 40 49 
19 39 22 
21 37 56 
23 36 30 
25 35 3 

20 

1 58 54 
3 57 27 

5 56 1 
7 54 35 
9 53 8 
li &142 
13 50 15 
15 48 49 
17 47 23 
19u45 56 
21 44 30 
23 45 3 
3* 41 37 
ft 54 



ail S 

9 25 3 
38 56 53 
68 28 43 
98 33 
127 32 *3 
157 4 ft 
166 36 3 
216 7 53 
245 39 43 
276 11 33 
304 43 U 
834 15 14 
863 47 4 



28 3 23 
57 85 13 
87 7 3 
116 38 53 
146 10 43 
175 42 33 
205 14 23 
2rf4 46 13 
264 18 3 
293 49 53 
323 21 44 
352 53 34 

17 * 53 
46 41 43 
76 13 33 
105 45 23 
135 17 13 
164 49 3 
194 20 53 
223 52 43 
253 24 33 
282 56 23 
312 28 13 
342 3 

tr 16 22 
35 48 12 
65 20 2 
94 51 53 
124 23 43 
1?»3 55 33 
188 27 23 
212 59 13 
242 31 3 
272 2 53 
301 34 43 
331 6 33 
360 38 23 

24 54 42 
5i 26 32 
83 58 22 
113 30 13 
143 2 3 
172 33 53 
202 5 43 
231 37 33 
261 9 23 
290 41 13 
320 13 3 
349 44 53 



14* 



TABLE XIL— General Ephemeris A.D. 1865-A.D. 1870. 



Commence- 
ment of 
years in dif- 
ferent eras. 

( K. Y. 4966 

Sak. 1787 
( Vik. 1922 
\ (S.) Krodhana. 
J: K. K>40 <S.M.) 
K. 1040 {N. M.) 



a7. g-.86 p. 
B.S. 1271 
(ft.) Isvara 
A* D. 1806 
■JL 1283 
May 16 



Tamil 
month. 



Chittirai 
Vaikasi .. 
Ani 

Adi .. 

Avani 

Purattasi 

Aippasi .. 

Kartigai ., 

Margali 

Tai 

Masi 

Pangani 



Tamil Month 

Beginning End 

£ a £ J £ a <S 



( K. Y. 4967 Chittirai 
Sak. 1788 Vaikasi , 



Vik. 1923 
<.S.)Kshaya 
K. 1041 (S. M.) 
K. 1041 (N. M.) 
\ 43 g„ 7 p. 
f B. S. 1272 
( (N)Bahudhanya. 

A. D. 1867 
f H. 1284 
( May 5 Panguni 



Ani 
Adi 
Avani 
Purattasi 
Aippasi . 
Kartigai . 
Margali ., 
Tai 



( K. Y. 4968 

Sak. 1789 
Vik. 1924 
« (S.) Prabhava 
K. 1042 (S. M.) 
K.1042 (N. M.) 
58 g., 39 p. 
B. S. 1 4> 73 
(N.)Pratnathin. 
AD. 1888 
H. 1286 
April 24 



Chittirai 

Vaikasi . 

Ani 

Adi 

Avani 

Purattasi 

Aippasi . 

Knrtigai .. 

Margali 

Tai 

Masi 

Panguni .. 



K. Y . 4969 

Sak. 1790 
Vik. 1925 
i (S.) Vibhava 

K. 1043X3. M.) 
|K. 1043 (N. M.) 
k H g., lOp, 
B. S. 1274 
(N.>Vikrama 
A. D. 1869 
H. 1286 
April 13 



OLittirai., 

Vaikasi 

Ani 

Adi 

Avani 

Purattasi.. 

Aippasi „ 

Kartigai .. 

Margali .. 

Tai 

Masi 

Panguni .., 



3 Ap 11 
6 My 12 
3 Je 
6 Jl 
3Au 
6 S 
10 
3 N 

5 D 

6 Ja 

1 F 

2 Mr 



31 5 

32 2 



13 
14 
15 
15 
15 
14 
14 
12 
11 
12 



31 

32. 
31 
30 
30 



'V- 
Je 
Jl 
Au 
S 
O 
N 
D 
Ja 
F 
Mr 



30 4 

29 5 

30 7 
29 1 

31 4 Ap 11 



11 
12 
13 
14 
14 
14 
13 
13 
11 
10 
11 



Lunar month. 



Vaisakha ... 
Jyeshta ... 
Ashada 
Sravana ... 
Bhadrapada . 
Asvina , 
Kartika 
Margasira ... 
Pausha 
Magna 
Phalguna ... 
Uhaitra ... 



A 5 
« © 



3 Ap 25 

5 My 25 

6 Je 23 

1 Jl 

2 Au 
4S 
50 
7-N 
ID 

3 Ja 

4 F 
6 Mr 



New Moon 

Ending moment 
of New Moon Tithi. 
Mean Actual 



<[ 's Anom. 0's Anonu 



*> 3 3 50 

S 1 at 5 



23 
21 
20 
19 
18 
17 
16 
14 
16 



s •a tt 

35 2 ... 
6 52 24 
38 42 ... 
10 33 22 
42 23 ... 
14 13 19 O 
46 3 ... 
17 53 ... 
49 43 18 
21 33 ... 
53 23 15 
25 14 ... O 



34 12 
54 5 
16 11 
42 
13 32 
52 28 

35 55 
22 44 

8 18 
49 20 
24 8 
54 14 



5 Ap 12f 
1 My 13 



. 4 Je 
. 1 Jl 
. 4 Au 
. 7 8 
. 3 
> 6 N 
6D 
7J a 
2 F 

4 Mr 

6 Ap 
2 My 

5 Je 
2 Jl 

5 Au 

1 S 

4 

6 N 
7D 

2 Ja 

3 F 

5 Mr 

7 Ap 
3 My 
7 Je 
3 Jl 
7 Au 
SS 

5 O 
7N 
5>D 

3 Ja 

4 F 

6 Mr 



13 
15 
15 
15 
16 
15 
14 
12 
11 
13 



31 
31 

32 
31 
31 
31 
30 
29 
29 
30 
30 
30 



7 My 12 
3 Je 12 



12 31 

13 31 

13 32 
15 31 
15 31 

15 31 

16 30 
15 29 

14 30 
13 29 

11 30 

12 30 



11 
12 
13 
14 
15 
15 
15 
14 
14 
12 
10 
12 



31 
32 
32 
32 
31 
30 
30 
30 
29 
29 
30 
30 



7 Jl 

3 Au 
6 S 
20 

4 N 

5 D 

6 Ja 
1 F 

3 Mr 
5 Ap 

1 My 

4 Je 
1 Jl 

4 Au 

7 S 

3 O 

5 N 
6D 

1 Ja 

2 F 

4 Ml* 

6 Ap 

2 My 
6 Je 
2 Jl 

6 Au 
2 S 

4 
6N 

1 D 

2 Ja 

3 F 

5 Mr 

7 Ap 



14 
14 
14 
15 
14 
13 
11 
10 
12 
11 

12 
12 
14 
14 
14 
15 
14 
13 
12 
10 
11 
10 

11 
12 
13 
14 
14 
14 
13 
13 
11 
9 
11 
10 



Vaisakha ... 
Jyeshta 

Ashada .., 
Srayana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magna 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana ... 
Bhadrapada . 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magna 

Phalguna ... 
Chaitra . ... 

Vaisakha ... 
Jyeshta 
Ashada ... 
Sravana ... 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha ... 
Magha 
Phalguna ... 
Chaitra 



7 Ap 14 
f 2 My 14 
UJe 13 

5 Jl 
7 Au 

1 S 

3 O 

4 N 

6 D 

7 Ja 

2 F 

3 Mr 

5 Ap 



12 
11 
9 
9 
7 
T 
5 
4 
5 
4 



57 4 
28, 54 

44 
32 34 

4 24 
36 14 
.84 
39 54 
11 45 
43 35 
15 25 
47 15 
19 5 



15 



15 36 
34 56 
52 42 
11 23 
33 33 
1 42 
37 52 
... 20 18 
... 8 44 
..: 5S 2 
... 43 20 
6»0 21 40 
.. 53 5 



8 



2 5 28 
4 4 1 
6 2 35 

8 18 

9 59 41 
11 58 16 
13 56 49 
15 55 23 
17 53 56 
19 52 30 
2151 4 
23 49 37 

25 48 11 
13 28 
2 12 2 
4 10 35 
6 9 9 



7 42 
6 16 
4 49 
3 23 
1 57 
30 
19 59 4 
21 57 38 



8 
10 
12 
14 
16 
18 



6 My 

1 Je 

2 Jl 
4J1 
5Au 
7S 

2 O 

3 N 
5D 
6 Ja 

1 F 

2 Mr 



3 
2 
1 
31 
29 
28 
23 
26 
26 
24 
23 
23 



4 Ap 22 

5 My 21 



K. Y. 4970 Chittirai . 1 Ap 11 31 3 My 11 Vaisakha 



Sak. 1791 
Vik. 1926 
(S.) Sukla 
K. 1044 (S. M. 
K. 1044 (N. M. 
29 g., 41 p. 
B. S. 1275 
(N.YVrisha 
A. D. 1870 
H. 1287 
April 2, 3 



Vaikasi 

Ani 

Adi 
.) Avani 
V Purattasi 

Aippasi .. 

Kartigai .. 

Margali .. 

Tai 

Masi 

Panguni 



4 My 12 
1 Je 13 
4 Jl 
1 Au 
4 S 



6 O 
1 N 

.D 
4 Ja 
£F 

7 Mr 



14 
15' 
15 
15 
14 
14 
12 
11 
12 



32 
31 
32 
31 
30 
30 
30 
29 
30 
29 
31 



7 Je 
3 Jl 
7 Au 
3 S 
5 O 
7 N 

2 D 

3 Ja 

5 F 

6 Mr 
2 Ap 



12 
13 
14 
14 
14 
13 
13 
11 
10 
11 
11 



Jyeshta _ ... 
Ashada 
Sravana ... 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra „. 



7 Je 
Ul 

3 Au 

4 S 

6 O 
7N 

2 D 

3 Ja 

5 F 

7 Mr 

(3 My 

4 Je 

6 Jl 

7 Au 
2S 

3 

5 N 

6 D 

1 Ja 

2 Ja 

4 Mr 
6 Mr 



^20 
19 
18 
16 
16 
14 
14 
12 
11 
13 

11 

11 
9 
9 
7 
6 
5 
4 
3 
2 
31 
2 
31 



50 55 4 
22 45 ... 
54 35 ... 
26 25 ... 
58 16 ... 1 
30 6 27 

1 56 27 
33 46 ... 

5 36 25 
37 26 ... 

9 1C ... 
41 6 24 

12 57 ... 
44 47 22 
16 37 ... 
48 27 ... 
20 17 ... 
52 7 ... 
23 57 15 
55 48 ... 
27 38 ... 
59 28 ... 
31 18 ... 
3 8... 



16 39 
35 59 
52 48 
9 53 
) 30 2 
55 28 
27 57 
8 8 
58 33 
44 45 
32 24 
13 56 

47 46 
14 8 
35 39 

53 9 
• 10 41 

31 33 

54 19 
•24 14 

31 
O 43 22 
30 16 
17 27 



34 58 12 
6 48 ... 
38 39 10 
10 29 ... 
42 19 ... 
14 9 ... 
45 59 ... 
17 49 3 
49 39 ... 
2129 1 
53 19 ... 
25 9 ... 
56 59 Ap, 



43 
37 31 
7 16 
O 31 40 
53 11 
12 31 
33 22 
56 57 
24 46 
O 57 38 
35 14 
16 50 
1. 21 



23 56 11 
25 54 44 
20 2 
2 18 35 
4 17 19 
6 15 42 
8 14 16 
10 12 50 
12 11 23 
14 9 57 
16 8 30 
18 7 4 

20 5 38 
22 4 12 
24 2 45 
26 1 18 
26 35 
2 25 9 
4 23 43 
6 22 16 
8 20 50 
10 19 24 
12 17 59 
14 16 31 

16 15 4 

18 13 38 
20 12.12 
22 10 45 
24 9 19 
26 7 52 
033 9 
2 31 43 
4 30 17 
6 28 50 
8 27 24 
10 25 57 
12 24 31 



ait 

14 112 
43 33 2 
73 4 52 
102 36 ^ 
132 8 32 
161 40 22 
191 12 13 
220 44 3 
250 15 53 
279 47 43 
309 19 33 
338 51 23 j 

3 7 42^ 
32 39 32 
62 11 22 
91 43 12 
121 15 2 
150 46 52 
180 18 42 y 
209 50 33 
239 22 23 
268 54 13 
298 26 3 
327 57 53 
357 29 43 ; 

21 46 l 2) 



51 17 
80 49 42 
110 21 32 
139 53 23 
169 25 13 
198 57 3 
228 28 53 
258 43 
287 32 33 
317 4 23 
346 36 13 ; 

10 52 32) 
40 24 22 
69 56 12 
99 28 2 
128 59 52 
153 31 42 
188 3 32 
217 35 23 
247 7 13 
276 39 3 
306 10 53 
335 42 43 J 

365 14 33 
29 30 52 
59 2 42 
88 34 32 
118 6 22 
147 38 12 
177 10 2 
206 41 52 
236 13 43 
265 45 33 
295 17 23 
324 49 13 
354 21 3; 



-3 



4 

•a 



c3 

1 

f 

bD 



I 

O 



I 

a, 



73 



•S 



•a 

00 
^1 



•8 



& 



•a 



TABLE XII— General Ephemerig A D. 1870- A D. 1875. 



Tamil Month 

End 



Commence- 
ment of 
years in dif- 
ferent eras. 

K. Y. 4971 

Sak. 1792 
Vik. 1927 
(S.) Pramoda 
K. 1045 (S.M.) 
K. 1045 (N.M.) 
45 g, 12 p. 
B.S. 1276 
(N.) Chitrabhanu. 
A. D. 1871 
H. 1288 
Mr. 23 



Tamil 
month. 



Chittirai . 

Vaikasi ., 

Ani 

Adi 

Avani 

Purattasi.. 

Aippasi . 

Kartigai ., 

Margali ., 

'rai 

Masi 

Panguni ., 



Beginning 
I 4 ■ & 

I § 



K. Y. 4972 Chittirai.. 

Sak. 1793 Vaikasi .. 

Vik. 1928 Ani 
(S.) Prajapati Adi 
K. 1046 (S.M.) Avani .. 

K. 1046 (N.M.) Purattasi., 
g, 44 p. Aippasi .. 
B. S. 1277 Kartigai .. 
(N.) Snbhanu. Margali .. 
A- D. 1872 Tai 
H. 1289 Masi 
Mr. 11 Panguni 



3 Ap 
6 My 
2 Je 

6 Jl 

2 Au 
5 S 

1 O 

3 N 

4 D 

5 Ja 

7 F 

2 Mr 

4 Ap 
7 My 

3 Je 

7 Jl, 

3 Au 

to 

4 N 

5 D 
7 Ja 
IF 

3 Mr 



K. Y. 4973 

Sak. 1794 

Vik. 1929 
(S.) Angirasa 
K. 1047 (S.M.) 
K. 1047 (N.M.) 

16 g, 15 p. 

B. S. 1278 
(N.) Tarana 
A. D. 1873 

H. 1290 
Mr. 1 



( K. Y. 4974 

Sak. 1795 
Vik. 1930 
- (S.) Srimukha 
K. 1048 (S.M.) 
K. 1048 (N.M.) 
31 g, 46 p. 
B. S. 1279 
(N.) Partlxiva 
A. D. 1874 
H. 1291 
Feb. 18 



Chittirai.., 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi., 

Aippasi .. 

Kartigai 

Margali .. 

Tai 

Masi 

Panguni 

Chittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi.. 

Aippasi ... 

Kartigai .. 

Margali 

Jai 

Masi 

Panguni .. 



K. Y. 4975 Chittirai. 
Sak. 1796 Vaikasi . 
Vik. 1931 Ani 

(S.) Bhava Adi 
K. 1049 (S.M.) Avani 
K. 1049 (N.M.) Purattasi. 
47 g, 17 p. Aippasi .. 
B.S. 1280 Kartigai,, 
(N.) Vvava Margali .. 
A. D. 1875 Tai 
H. 1292 Masi 
Feb. 7 Panguni 



Ap 

My 

Je 

Jl 

Au 

S 

o 

N 
D 

1 Ja 

2 F 
4 Mr 



7 Ap 
2 My 
6 Je 

i 2 Jl 
6 Au 

; 2 S 
4 O 

6 N 
ID 
2 Ja 

4 F 

5 Mr 

1 Ap 
4 My 

7 Je 

4 Jl 
7 Au 
3S 
60 

1 N 

2 D 

3 Ja 

5 F 

7 Mr 



Lunar month. • *g -g 
« o 



2 31 

3 31 

3 32 
5 31 
5 31 

5 31 

6 30 
5 29 

4 29 

2 30 

1 30 

3 30 

2 31 

3 31 

3 32 

5 31 
5 31 

5 31 

6 30 
5 29 

4 30 
3 29 

1 30 

2 30 



1 31 

2 32 

3 31 



32 
31 
30 
30 
30 
29 
29 



30 
2 31 



30 
32 
31 
32 
31 
30 
30 
30 
29 
2 30 

1 29 

2 31 

2 31 

3 31 

3 32 

5 31 

5 31 

5 31 

6 80 
5 29 

4 29 
30 

1 30 
3 30 



My 

Je 

J] 

Au 

S 

O 

N 

D 

Ja 

F 

Mr 

Ap 



6 My 
2 Je 
6 Jl 

2 Au 

5 S 

1 O 

3 N 

4 D 

6 Ja 

7 F 

2 Mr 
4 Ap 

7 My 
4 Je 
7 Jl 

Au 

S 

O 

N 

D 

Ja 

F 

Mr 



6 Ap 

1 My 
5 Je 
1 Jl 
5 Au 
1 S 
3 O 

5 N 

7 D 

1 Ja 

3 F 

4 Mr 
7 Ap 

3 My 

6 Je 

3 Jl 

6 Au 

2 S 
50 

7 N 

1 D 

2 Ja 

4 F 
6 Mr 
1 Ap 



New Moon 

Ending moment 
of New Moon Tithi. <[ 's Anom. ©'s Anom. 
Mean Actual 



Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
4 Kartika 
Margasira ... 

1 Pausha 

Magha 

2 Phalguna^ ... 

1 Chaitra * ... 



Vaisakha .. 
Jyeshta 
Ashada 
Sravana ... 
Bhadrapada.. 

Asvina 
Kartika 
Margasira ... 
Pausha ... 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada.., 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 



1 Vaisakha .. 

2 Jyeshta .. 

3 Ashada 
4. Sravana 

.4 Bhadrapada 
[4 Asvina 
Kartika 
Margasira .. 
Pausha 
Magha 
Phalguna 
Chaitra 

Vaisakha .. 
Jyeshta 
Ashada 

Sravana 
Bhadrapada 
Asvina 
Kartika 
Margasira .. 
Pausha 

Magha 

2 Phalguna 

1 Chaitra 



7 Ap 

2 My 

3 Je 
5 Jl 

Au 

S 

O 

N 

D 

Ja 

F 

Mr 



30 
30 
28 
28 
26 
25 
24 
23 
22 
21 
19 
21 



Ap 19 
Mv, 19 
Je' 17 



Jl 
Au 
S 

o 

IN 

3 D 

4 Ja 

6 F 

7 Mr 

2 Ap 

3 My 

5 Je 

6 Jl 

1 Au 

2 S 

4 O 

5 O 
N 
D 
Ja 
F 



7 
1 

3 
5 

6 Mr 



1 Ap 

2 My 

4 Je 

5 Jl 
7 Au 

1 S 

3 O 

4 N 

6 D 

7 Ja 

2 F 

3 Mr 

5 Ap 
7 My 

f 1 Je 
! 3 Jl 

4 An 

6 S 
7.0 
2 N 
3D 

5 Ja 

6 F 

1 Mr 

2 Ap 



17 
15 
14 
14. 

12 
12 

10 
9 
9 
8 

7 

6 
5 
4- 
2 
2 

31 
30 
29 
28 
27 
28 

27 
26 
25 
24 
23 
21 
21 
19 
19 
17 
16 
17 

16 
16 
14 
14 
12 
11 
10 

9 

8 

7 

5 

7 

5 



O Ph Q O PL, 



S3 

A 



c3 
M 



28 49 
40 
32 30 
4 20 
36 10 
8 
39 50 
11 40 
43 31 
15 21 
47 11 
19 1 



20 



16 



50 51 ... 

22 41 ... 

54 31 i8»C 

26 21 
58 11 
30 1 
1 52 
33 42 
5 32 
37 22 
9 12 
41 2 
12 52 

44 42 
16 33 
48 23 
20 13 
52 3 

23 53 

55 43 N.lO 11 20 



42 58 

21 46 
O 55 24 

24 21 
50 2 
13 59 

37 37 
2 13 

O 28 58 
58 25 
30 48 

- 6 7 

43 54 

22 59 
1 47 

38 38 

12 55 

44 33 

13 33 
41 41 

8 33 
35 6 
1 55 
29 34 
58 45 



30 3 
3 55 
40 17 
19 8 
57 40 
35 39 



27 33 
59 23 30 
31 14 ... 
3 4 ... 
34 54 ... 



44 16 
14 55 
41 40 
6 47 
30 42 



6 44 

38 34 

10 24 

42 14 

14 4 
45 54 

17 45 
49 35 
21 25 
53 15 
25 5 
56 55 

28 45 
35 

32 26 
4 16 

36 6 

7 56 

39 46 

11 36 

43 26 

15 16 
47 6 

18 56 
60 46 



26 O 54 41 
... 20 3 
48 14 
20 43 
58 15 
40 3 
O 23 23 
5 26 
44 1 
18 
46 56 
12 32 



24 



22 



20 
18 



18 



13 
10 



... O 33 4 
15 53 11 
13 51 
37 13 
5 34 
*40 38 
•O 22 23 
8 56 
... 56 
... 40 
6 18 6 
.. 49 28 
6 • 14 44 



* 1 - 

Q O P-i 

14 23 5 
16 21 38 
18 20 12 
20 18 45. 
22 17 19 
24 15 53 
26 14 27 
39 43 
.2 38 17 
4 36 50 
6 35 24 
8 33 58 

10 32 31 
12 31 5 
14 29 38 
16 28 12 
18 26 46 
20 25 19 
22 23 53 
24 22 26 
26 21 
46 17 
2 44 51 
4 43 24 
6 41 58 

8 40 31 
10 39 5 
12 37 39 
14 36 12 
16 34 40 
18 33 19 
20 31 53 
22 30 27 
24 29 
26 27 34 
52 51 
2 51 24 

4 49 58 
6 48 32 
8 47 5 
10 45 39 
12 44 13 
14 42 46 
16 41 20 
18 39 53 
20 38 26 
22 37 
24 35 34 
26 34 8 

59 25 
2 57 58 
4 56 32 
6 55 6 
8 53 39 
10 52 13 
12 50 46 
14 49 20 
16 47 54 
18 46 27 
20 45 1 
22 43 34 
24 42 8 



18 37 221 
48 9 12 
77 41 2 
107 12 f>2 
136 44 42 
166 16 32 
195 48 22 
225 20 12 
254 52 2 
284 23 53 
313 55 43 
343 27 33 ; 



7 43 521 
37 15 42 
66 47 32 
96 19 22 
125 51 12 
155 23 2 
184 54 52l 
214 26 42 
243 58 33 
273 30 23 
303 2 13 
332 34 3 
362 5 53 J 

26 22 12 1 
55 54 2 
85 25 52 
114 57 42 
144 29 32 
174 1 22 
203 33 12 
233 5 2 
262 36 52 
292 8 42 
321 40 32 
351 12 22 

15 28 41 ^ 
45 31 
74 32 21 
104 4 12 
133 36 2 
163 7 52 
192 39 42 
222 11 32 
251 43 22 
281 15 12 
310 47 2 
340 18 52^ 

4 35 in 
34 7 1 
63 38 51 
93 10 42 
122 42 32 
152 14 22 
181 46 12 
211 18 2 
240 49 52 
270 21 42 
299 53 32 
329 25 22 
358 57 11 



TABLE XII.— General Ephemeris A.D. 1875— A.I>. 

New Moon 

Ending moment 

XT "MTrtrvv* 'P-i+Vii 



Tamil Month 

Beginning End 



( 



Commence- 
ment of 
^ years in dif • . 
ferent eras. 

K Y. 4976 

Sak. 1797 
Vik. 1932 
(S.) Tuva 
K. 1050 (S. MO 
K. 1050 (N.M.) 
2 g, 49 p. 
B.S.1281 
(N.> Sarvajit 
AD 1876 
H. 1293 
Ja. 28 

K. Y. 4977 

Sak. 1798 
Vik. 1933 
(S.)Dhatei 
K. 1051 (S. M.) 
K. 1051 (N. M.) 
, 18 ft. 20 p.. 

B. S. 1282 
(N ) Sarvadharin. 
AD, 1877 
H.1294 
Ja. 16 



Tamil 
month. 



5? 

1 



Chittirai... 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi . 
Aippasi ... 
Kartigai .... 
Margali ... 
Tai 
Masi 

Fanguni .. 

Chittirai 
Vaikasi .. 
Ani 
Adi 
Avani 
Purattasi 
Aippasi .. 
Kartigai 
Margali .. 
Tai 
Masi 
Panguni 



K. Y. 4978 Chittirai 
Sak. 1799 Vaikasi . 



Vik. 1934 
(S.) Isvara. 
K. 1052 (S. M.) 
K. 1052(N.M.) 

33 g, 51 d. 

B. D. 103 
(N.)Virodhin 
A. D. 1878 

H. 1295 
Ja. 5 

K. Y. 4979 

Sak. 1800 
Vik. 1935 

(g.) Bahudhanya. 
K. 1053 (S. M.) 
K. 1053 (N. M.) 
49 g,-22 p. 
B. S. 1284 
(N.) Vikrita 
AD. 1879 
H. 1297 
Dec. 15 



a 



s 



1 



t 

OP 



Lunar Month. 



■9 



2 Ap 
5 My 
1 Je 
5 Jl 

1 Au 

4 S 
7 O 

2 N 

3 D 

5 Ja 

6 F 

1 Mr 

3 Ap 
6 My 
3 Je 
6 Jl 
3 Au 
6 S 
1 O 
3 N 

5 D 

6 Ja 

7 F 

, 2 Mr 



Ani 

Adi b ... 
Avani 
Purattasi , 
Aippasi ... 
Kartigai ... 
Margali 
Tai 
Masi 
Panguni 

Ckittirai.. 
Vaikasi .. 
Ani 
Adi 

Avani .. 
Purattasi 
Aippasi . < 
Kartigai ... 
Margali ... 
Tai 
Masi 

Panguni .. 



K Y. 4980 Chittirai.. 

Saic. 1801 Vaikasi .. 

Vik. 1936 Ani 
(S.) Bramathi Adi 
K. 1054 (S.M.) Avani .. 
K. 1064 (N. M.) Purattasi.. 



4 g, &± P- 
B. S. 1285 
(N.) Khara 
A. D. 1880 
H. 1298 
Due. 4. 



Aippasi . 
Kartigai . 
Margali . 
Tai 
Masi 
Panguni , 



12 31 

13 31 

13 32 
15 31 
15 31 

15 31 

16 30 
15 29 

14 30 
13 29 

11 30 

12 30 

11 31 

12 32 

13 31 

14 32 

15 31 
15 30 
15 30 
14 30 
14 29 
12 29 
10 30 
12 31 



4 My 12 
7 Je 12 
4 Jl 
7 Au 

3 S 

6 

1 N 
2D 

4 Ja 

5 F 

7 Mr 11 

2 Ap 10 



5 Ap 12 30 
7 My 12 32 



4 Je 
7 Jl 
4 Au 
7 S 
2 O 

4 N 
6D 
7 Ja 

2 F 

3 Mr 

6 Ap 
2 My 

5 Je 

2 Jl 

5 Au 
1 S 

4 O 

6 N 

7 D 
1 Ja 

3 F 
6 Mr 



13 
14 
15 
16 
15 
14 
14 
12 
11 
12 



31 
32 
31 
30 
30 
30 
29 
30 
29 
31 



12 31 

13 31 

13 32 
15 31 
15 31 

15 31 

16 30 
15 29 

14 29 

12 30 
11 30 

13 30 



7 Ap 12 
3 My 13 
6 Je 13 
3 Jl 15 
6 Au 15 
3 S 16 



5 O 

ID 

3 Ja 

4 I 

6 Mr 



16 
15 
14 
13 
11 
12 



5 My 11 
2Je 12 
5 JJ 
2 Au 
5 S 
7 O 
2 N 

4 D 

5 Ja 

6 F 
1 Mr 
4 Ap 



6 My 11 
3 Je 12 



6 Jl 
3 Au 
6 S 

1 O 
3 N 

5 D 

6 Ja 
IF 

2 Mr 
5 Ap 



13 
14 
14 
14 
13 
13 
11 
10 
11 
11 



Vaisakha ... 
Jyesta 
Ashada 
Sravana 
Bhadrapada * 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisaka 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisaka 
Jyeshta 

Ashada 
Sravana ... 
Bhadrapada , 
Asvina 
Kartika 
Margasira .. 
Pausha 
Magha 
Phalguna .. 
Chaitra 



1 My 12 
4Je 12 
1 Jl 

4 Au 
7S 

3 O 

5 N 
6D 
7 Ja 
2F 

4 Mr 

6 Ap 



31 
31 

32 
31 
32 
30 

30 
29 
30 
29 
30 
30 



2 My 

5 Je 
2 Jl 

6 Au 
2S 
40 

6N 
7D 
2 Ja 
3F 
5 Mr 

7 Ap 



* 3 

« o 

£ a 

4 My 

5 Je 
7 Jl 
1 Au 

3 Au 
5 S 
60 
1 N 
2D 

4 Ja 

5 F 
7 Mr 

1 Ap 

3 My 

4 Je 

6 J) 
, 7 Au 
, 2S 

3 
. 5N 
. 6D 
. 1 Ja 
. 3F 
. 4 Mr 





Mean Actual 

xn *C ee 


1 


A f 

£ s * 


atika 
as 




£ ■? « 




Q 


^ ^ c 


O put 


5 


22 36 ... 


35 22 


3 


54 27 ... 


53 18 


3 


26 17 ... 


10 56 


1 


58 7... 


30 57 


31 


29 57 30 


J>5 57 


30 


1 47 29o 27 50 


29 


33 37 ... 


7 30 


28 


5 27 27 


53 54 


27 


37 17 ... 


43 37 


26 


9 8 ... 


31 33 


24 


40 58 250 13 24 


25 


12 48 ... 


47 54 



1880. 



([ >s Anom. ©'s Anom. 



>. 

s ^ 
Q O fi, 

26 40 42 



23 
23 
21 
21 
19 
18 
17 
16 
15 
14 
13 
14 



44 38 24 
16 28 ... 
48 18 ... 
20 8 
51 58 ...O 28 54 
23 49 17 51 38 
55 39 ... 
27 29 15 
59 19 ... 
31 9 ... 
2 59 ...o 17 25 
34 49 15» 3 35 



14 58 
36 14 
53 52 
10 27 



20 42 
57 8 
40 57- 
29 42 



12 
12 
14 
14 
15 
15 

14 
13 
12 
10 
11 
10 



Vaisaka 
Jyesta 
Ashada 
Sravana 
Bhadrapada , 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 

Jyeeta 

Ashada 

Sravana 

Bhadrapada 

Asvina 

Kartika 
Margasira .., 
Pausha 
Magha 
Phalguna ,. 
Chaitra - .. 



6 Ap 


13 


6 39 ... 


41 8 


7 My 12 


88 29 13 


11 1 


2 Je 


11 


10 19 ... 


34 29 


3 Jl 


10 


42 10 ... 


53 43 


5 Au 


9 


14 ...o 11 24 


6S 


7 


45 50 ... 


30 3 


10 


7 


17 40 6 


51 56 


2 N 


5 


49 30 ... 


18 47 


4D 


5 


2120 4 


51 56 


5 Ja 


3 


53 10 ... 


31 34 


7F 


2 


25 ...O 16 24 


1 Mr 


3 


56 50 4 


3 25 


3 Ap 


2 


28 40 ... 


49 38 


5 My 


2 


31 ... 


28 38 


6 My 31 


32 21 Je .1. 1 53 


1 Je 


80 


4 11 ... 


28 53 


2 Jl 


29 


36 1 ...0 51 34 


4 Au 


28 


7 51 ... 


12 14 


BS 


26 


39 41 ... 


32 55 


70 


26 


11 32 25 


55 21 


1 N 


24 


43 22 ... 


21 10 


3D 


24 


16 12 23 


51 22 


4 Ja 


22 


47 2 27 23 


6 F 


21 


18 52 ... 


5 34 


7 Mr 


22 


50 42 .. 


47 28 


2Ap 21 


22 32 ... 


30 25 


3 My 20 


54 22 21 


11 5 


5 Je 


19 


26 13 ... 


47 19 


6 Jl 


18 


58 3 19 


18 54 


1 Au 


17 


29 53 ... 


46 35 


f 3 S 


16 


1 43 ... 


11 55 


' 4 


15 


33 33 ... 


36 9 


6K 


14 


5 23 ...O 39 


7 D 


13 


87 13 ... 


26 24 


2 Ja 


12 


9 3 11 


54 22 


3 F 


10 


40 53 ... 


24 50 


5 Mr 


11 


12 44 10 


58 5 


6 Ap 


9 


44 34 ... 


34 9 



5 59 
4 32 
3 6 
1 39 
13 
10 58 47 
12 57 20 
14 55 54 
16 54 27 
18 53 1 
20 61 35 

22- 50 8 
24 48 42 
26 47 15 



1 

3 
5 
7 
9 
11 
13 
15 
17 



12 32 
11 5 
9 88 
8 11 
6 44 
5 17 
3 50 
2 23 
56 



23 13 3n 
52 45 21 
82 17 11 
111 49 1 
141. 20 52 
170 52 42 
200 24 32 * 
229 56 22 
259 28 12 
289 2 
318 31 52 
348 3 42; 

12 20 1^ 
41 51 51 
71 23 41 
100 55 31 
130 27 21 
159 59 11 
189 31 2 
219 2 52 
248 34 42 
278 6 32 
307 38 22 
837 10 12 J 



1 



18 69 29 
20 58 2 
22 56 35 
24 55 8 
26 63 42 
1 18 59 
3 17 29 
5 16 3 
7 14 36 
9 13 10 
11 11 44 
13 10 17 
15 8 60 



17 
19 
21 
23 
25 
27 
1 



7 24 

5 58 
4 32 
3 5 
1 39 
12 
25 30 
3 24 3 
5 22 37 
7 21 10 
9 19 44 
11 18 18 

13 16 51 
15 15 25 
17 13 58 
19 12 32 
21 11 6 
23 9 39 
25 8 13 
27 6 46 
1 32 3 
3 30 37 
5 29 11 
7 27 44 
9 26 18 



1 26 3H 
30 58 21 
60 30 11 
90 2 1 
119 33 51 
149 5 41 
178 37 31 
208 9 21 
237 41 11 
267 13 1 
296 44 51 
826 16 41 
355 48 3i; 

20 4 51) 
49 36 41 
79 8 31 
108 40 21 
138 12 11 
167 44 1 
197 15 51 
226 47 42 
256 19 32 
285 51 22 
315 23 12 
344 55 2 



9 11 2n 

38 43 11 
68 15 1 
97 46 51 
127 18 41 
156 50 31 
186 22 21 
215 54 12 
245 26 2 
274 57 52 
304 29 42 
334 1 32 
363 33 22; 



TABLE XII.— General Ephemeris A.D. 1880— AJD. 1885. 

New Moon 

Ending moment 
of Now Moon Tithi ( 's Anom. 
Mean Actual 



Tamil Month 



Commence- 
ment of 
years hi dif- 
, ferent eras. 

K' Y. 4981 

Sak. 1802 
Vik. 1937 
(S.) Vikrama 
K. 1055 (S. M.) 
K. 1055 (N. M.) 
20 s., 25 p. 
B. S. 1286 
(N.) Nandana 
A. D. 1881 
H. 1299 
Nov. 23 

K. Y. 4982 

Sak. 1803 
Vik. 1938 
(S.) Vrisha 
K. 1056 (S. M.) 
K 1056 (N. M.) 
35 g., 56 p. 
B.S. 1287 
(N.) Vijaya 
A D. 1882 
H. 1300 
Nov. 12 



Tamil 
month. 



Beginning 
4? 



Chitrirai .. 
Vaikasi .. 
Ani 
Adi 
Avani 
Purattasi 
Aippasi .. 
Kartigai .'. 
Mar gal i . 
Tai 
Masi 

Panguni . 

Chittirai. 
Vaikasi . 
Ani 
Adi 
Avani 
Purattasi 
Aippasi . 
Kartigai . 
Margali . 
Tai 
Masi 
Panguni , 



K. Y 4983 Chittirai.. 
Sak. 1804 Vaikasi 
Vik. 1939 Ani 
(S.) Chitrabhanu. Adi 

K. 1057 (S. M.) Avani 
K. 1057 (N. M.) Purattasi 



51 g. t 27 p. 
B. S. 1288 
(N.) Java 
A. D. 1883 
H. 1301 
Not. 2 

' K Y. 4984 

Sak. 1805 
Vik. 1940 
(S.) Subhanu 
K.1058 (S. M.) 
K. 1058 (N. M.) 
, 6g.,59p. 
; B. S. 1289 
i (N.)Manmatha. 

A.D. 1884 
[ H. 1302 
Oct. 21. 



Aippasi^ 
Kartigai .. 
Margali 
Tai 
Masi 

Panguni ., 

Chittirai ., 

Vaikasi ., 

Ani 

Adi 

Avani 

Purattasi 

Aippasi . 

Kartigai . 

Margali . 

Tai 

Masi 

Panguni . 



>> 
fi- 
ll 
12 
13 
14 
15 
15 
15 
14 
14 
12 
10 
12 

3 Ap 12 
6 My 18 
2 Je 13 
6 Jl 
2 Au 

6 S 

7 O 
2 N 

4 D 

5 Ja 
7 F 
2 Mr 



End 



Lunar mon th. 



Ap 

My 

Je 

Jl 

Au 

S 

O 

N 

1) 

Ja 

F 

Mr 



31 3 My 11 

32 7 Je 12 



31 3 Jl 

32 7 Au 
31 3S 

O 
N 
D 
Ja 
F 
Mr 
A/P 



30 
30 
30 
29 
29 



5 
7 
2 
3 
4 



30 6 

31 2 



13 
14 
14 
14 
13 
13 
11 
9 
11 
11 



15 
15 
15 
15 
14 
14 
12 
11 
13 



4 Ap 12 
7*My 13 
3Je 13 
7 Jl 15 



3 Au 
C S 

2 O 

4 N 

5 D 
7 Ja 
IF 

3 Mr 



15 
15 
16 
15 
14 
13 
11 
13 



5Ap 12 
1 My 13 

4 Je 13 
1 Jl 

5 Au 
IS 
30 

5 N - 

6 D 

1 Ja 

2 F 
4 Mr 



15 
16 
16 
16 
15 
14 
13 
11 
12 



K. Y. 4985 

Sak. 1806 
Vik. 1941 
(S.) Tarana 
I K. 1059 (S. M.) 
j K. 1059 (N- M.) 
I 22 g., 30 p. 
( B. S. 1290 
(Nf.) Durmukha. 
A.D. 1886 
( H. 1303 
Oct. 10 



Chittirai... 
Vaikasi ... 
Ani 
Adi 

Avani ... 
Purattasi . 
Aippasi ... 
Karbigai ... 
Margali ... 
Tai 
Masi 
Panguni 



6 Ap 11 

2 My 12 
6 Je 13 
2 Jl 
6 Au 
2 S 

4 O 
6 N 

1 D 

2 Ja 

3 F 

5 Mr 



14 
15 
15 
15 
14 
14 
12 
10 
12 



31 
31 
32 
31 
31 
30 
30 
30 
29 
30 

13 

31 
31 
32 
31 

31 
31 
30 
29 
30 
29 
30 
30 

31 
31 
32 
32 
31 
30 
30 
29 
30 
29 
30 
30 

31 
32 
31 
32 
31 
30 
30 
30 
29 
29 
30 
31 



5 My 12 
1 Je 12 1 
5 Jl 
1 Au 
4 S 



6 O 
1 N 

3 D 

4 Ja 
6F 
1 Mr 
3 Ap 



14 
14 
14 
14 
13 
13 
11 
10 
12 
11 



6 My 12 
2Je 12 
6 Jl 14 
2 Au 14 



6& 

1 O 

3 N 

4 D 

6 Ja 

7 F 

2 Mr 

4 Ap 

7 My 

3 Je 
7 Jl 

4 Au 
7 S 

2 O 
4N 

5 D 
7 Ja 
1 F 

3 Mr 

5 Ap 



14 
15 
14 
13 
12 
10 
12 
11 

12 
12 
14 
15 
15 
15 
14 
13 
12 
10 
11 
10 



1 My U 
5Je 12 
1 Jl 
5 Au 
1 S 
30 
5 N 
7 D 

1 Ja 

2 F 
4 Mr 
7 Ap 



a> o 



Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada 
Asvina 
Kavtika 
Margasira 
Pausha 
Magha .. 
Phalguna .. 
Chaitra 

Vaisakha .. 
Jyeshta 
Ashada 
Sravana 
Bhadrapada 
Asvina 
Kartika 
Margasira 
Pausha 
Magha 
Phalguna .. 
Chaitra 

Vaisakha .. 
Jyeshta 
Ashada 
Sravana ... j 

Bhadrapada . 
Asvina 
Kaitika 
Margasira ... 
Pausha ... 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada ... 
Sravana ... 
Bhadrapada . 
Asvina 
Kavtika 
Margasira ... 
Pausha 
Magha 

Phalguna ... 
Chaitra , ... 



1 My 

2 Je 

4 Jl 

5 Au 
7 S 

1 O 

3 N 

4 D 

6 D 

1 Ja 

2 f 
4 Mr 



9 
7 
7 
5 
4- 
3 
2 
1 
31 
30 
28 
30 



5 A p 28 
7 My 28 



1 Je 

3 Jl 

4 Au 
6S 
.7 

2 N 

3 n 

5 Ja 

6 F 

1 Mr 



26 
26 
24 
23 
22 
21 
20 
19 
17 
19 



3 



Ap 18 
My 17 
6Je 16 
7 Jl 

2 Au 

3 S 

5 O 

6 N 

1 D 

2 Ja 

4 F 

5 Mr 

7 Ap 



15 
14 
12 
12 
10 
10 
8 
7 
8 
7 



1 My 

3 Je 

4 Jl 
C Au 
1 S 
20 

4 

5 N- 
7 D 
1 Ja 

3 F 

4 Mr 



13 
14 
14 
14 
13 
13 
11 
9 
11 
11 



Vaisakha ... 
Jyeshta 
.Ashada 
Sravana 
Bhadrapada 
Asvina 
Kartika 
Margasira .. 
Pausha 
Magha 
Phalguna .. 
Chaitra 



6 Ap 

7 My 

2 Je 

3 Jl 
6 Au 
6S 
10 
2N 

4 D 

6 Ja 

7 F 
2 Mr 



03 



6 

5 

4 

3 

2 

1 
31 
29 
29 
27 
26 
26 

25 
24 
23 
22. 
21 
19 
19 
17 
17 
16 
14 
16 



16 24 

48 14 

20 4 
51 54 

23 41 

55 34 

27 25 
59 15 

31 5 
. 2 55 

34 45 

6 35 

38 25 

10 15 

42 16 
13 56 

45 46 

17 36 

49 26 

21 16 

53 6 

24 56 

56 46 

28 36 

27 

32 17 
4 T 

35 57 

7 47 

39 37 

11 27 

43 17 
15 8 

46 58 

18 48 

50 3S 

22 28 

54 18 
26 8 
57 59 
29 49 

1 39 
33 29 

5 19 
37 9 
8-59 
40 49 
12 39 
'44 29 

16 20 
48 10 
20 
51 50 
23 40 
55 30 
27 20 
59 10 
31 

2 51 
34 41 

6 31 



6 



20 



, 11 47 
•O 50 28 
28 25 
4 25 
38 4 
9 16 
38 28 
6 9 
... 32 59 
29 59 27 
... 26 10 
29 53 50 

... 23 39 
27#055 6 

... 29 58 
... 7 
... 46 33 
25 55 
3 38 
...O 38 40 
21 11 14 
... 39 22 
18 5 17 
... 29 14 



23 



13 



52 27 
16 16 

42 18 
12 2 
47 6 
27 18 
10 50 
54 33 
35 42 
12 24 

43 50 
10 18 

) 32 46 



2 
1 

...C 
30 



28 



OS 

eg 
M 

%-i CO 



53 54 
12 33 
33 49 
59 20 
30 59 

9 45 

54 37 
41 29 
28 54 
10 21 

... 45 2 
270 12 58 



20 



35 24 
54 6 
11 19 
28 39 
51 53 
..O 20 17 
18 56 51 
... 39 56 
... 28 38 
... 18 14 
15 4 42 
.,.0 4l 32 



0's Anom. 



3 



U CO 

fig 

1.3 



Q O Sjg 



11 24 53 
13 23 27 
15 22 
17 2d 34 
19 19 8 
21 17 41 
23 16 15 
25 14 48 
27 13 22 
1 38 39 

8 37 13 
5 35 46 

7 34 20 

9 32 54 
11 31 27 
13 30 1 
15 28 34 
17 27 8 
19 25 42 
21 24 15 
23 22 49 
25 21 22 
27 19 56 

1 45 13 

3 43 47 

5 42 20 
7 40 54 
9 39 27 

11 38 1 
13 36 35 
15 35 8 
17 33 42 
19 32 15 
21 30 48 
23 29 22 
25 27 56 
27 26 30 

I 51 47 
3 50 20 

6 48 53 

7 47 28 
9 46 1 

1 L 44 35 
13 43 8 
15 41 42 
17 40 16 
19 38 49 
21 37 23 
23 35 56 

25 34 30 
27 33 4 
1 58 21 
3 56 54 
5 55 28 
7 54 1 
9 52 35 

II 51 9 
13 49 42 
15 48 16 
17 46 49 
19 45 23 



27 49 4n 
67 21 31 
86 53 21 
116 25 11 
145 57 1 
175 28 51 
205 4li 
234 32 32 
264 4 22 
293 36 12 
323 8 2 
352 39 52 ; 

16 56 11 N 
46 28 1 • 
75 59 51 
105 31 41 
135 3 31 
164 35 21 
194 7 11 
223 39 1 
253 10 52 
282 42 42 
312 14 32 
341 46 22 ; 

6 2 4n 
35 34 31 
65 6 21 
94 38 11 
124 10 1 
153 41 51 
133 13 41 
212 45 31 
242 17 21 
271 49 11 
301 21 2 
330 52 52 
360 24 42 

24 41 n 

54 12 51 
83 44 41 
113 16 31 
142 48 21 
172 20 11 
201 52 1 
231 23 51 
260 55 42 
290 27 32 
319 59 22 
349 31 12 



13 47 31' 
43 19 21 
72 51 11 
102 23 1 
131 54 51 
161 26 41 
190 58 31 
220 30 21 
250 2 11 
279 34 1 
309 5 52 
338 37 42 ; 



c 



r 



19 



TABLE XII — General Ephemeris A D, 1885— A D. 1890. 

New Moon 

Ending moment 

Tamil Month of New Moon Tithi. ( 's Anom. ©'s Anom. 

Beginning End Mean Actual 



Commence- 
ment of 
years in dif- 
ferent eras. 



Tamil 
month. 



© 



a? 



^K. Y. 4986 Chittirai, 
Sak. 1807 Vaikasi . 



1 A]) 12 
4 My 13 



Vik. 1942 
. (S.) Parthiva 
K. 1060 (S. M.) 
| K. 1060 (N.M.) 
I 38 g., 1 p. 
( B. S. 1291 
i (N.) Hemalamba. 

A. D. 1886 

C H. 1304 
( Sep. 30 



Ani 

Adi . 
Avani 
Purattasi 
Aippasi . 
Kartigai . 
Margali . 
Tai 
Masi 

Panguni , 



K.Y. 4987 

Sak. 1808 
Vik. 1943 
(S.>Vvasa 
I. 1061 (S. M.) 
L. 1061 (N. M.) 
53 g., 32 p. 
B. S. 1292 
(N.) Vilamba 
AD. 1887 
H. 1305 
Sep. 19 



Chittirai... 

Vaikasi . . 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni.. 



( K. Y. 4988 

Sak. 1809 
1 Vik. 1944 
«{ (S.) Sarvajit 
| K. 1062 (S.M.) 
* 1062 (N. M.) 
I 9g., 4p. 
C .B. ft 1293 
} (N.)Vikarin 
A. D. 1888 
f H. 1306 
I Sep. 7 



Chittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi '.. 

Kartigai.. 

Margali 

Tai 

Masi 

Panguni .. 



K Y. 4989 

Sak. 1810 
Vik. 1945 
< (S.) barvadharl 
K. 1063 (S. M.) 
K. 1063 (N. M.) 
I 24 g., 35 p. 
B. S. 1294 
(N.) Sarvari 
A. D. 1889 
H. 1307 
Aug. 28. 



( K. Y. 4990 

Sak. 1811 
J Vik. 1946 
\ (S ) Virodhi 
| K. 1064 (S. M.) 
I K. 1064 (N. M.) 
1 40g.,6p. 
C B.S. 1295 
) (N.) Plava 
A. D. 1890 
f H. 1308 
) Aug. 17. 



Chittirai. 
Vaikasi . 
Ani 
Adi 
Avani 
Purattasi 
Aippasi .. 
Kartigai .. 
Margali .. 
Tai 
Masi 

Panguni .. 

Chittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai .. 

Margali .. 

Tai* 

.Masi 

Panguni .. 



c3 
t-3 



31 
31 



7 Je 

4 Jl 
7 Au 

as 

6 O 
7N 

2 D 

3 Ja 
5F 

7 Mr 

2 Ap 

5 My 
1 Je 
5 Jl 

1 Au 

4 S 
7 O 

2 N 

3 D 

5 Ja 

6 F 
lMr 



13 32 
15 31 
15 31 

15 31 

16 29 

14 30 

14 29 

12 30 

11 30 

13 30 

12 31 

13 31 

13 32 

15 32 
15 31 

15 31 

16 30 
15 29 

14 30 
13 29 
11 30 

is ao 



3 Ap 
6 My 

2 Je 
6 Jl 

3 Au 
6S 

1 O . 

3 N 

4 D 
6 Ja 
7F 

2 Mr 



4 Ap 
7 My 
4 Je 
7 Jl 
4 Au 
7 S 
2 O 

4 N 
6D 
7 Ja 

2 F 

3 Mr 

6 Ap 
2 My 

5 Je 

2 Jl 
5 Au 
IS 

4 O 

5 N 

7 D 
1 Ja 

3 F, 
5 Mr 



I 

a? d 
a? © 

£ S 

3 My 
6 Je 

3 Jl 
6 Au 
2 S 

5 O 
6N 

1 D 

2 Ja 

4 F 

6 Mr 
1 Ap 



3 



^ Lunar month. ^ 



12 31 

13 32 

13 31 

15 32 

16 31 
16 30* 
16 30 
15 29 

14 30 
13 29 

11 30 

12 30 



11 31 

12 32 

13 31 

14 32 

15 31 
15 30 
15 30 
14 30 

14 29 
12 30 

11 29 

12 31 

12 31 

13 31 

13 32 

15 31 
15 31 

15 31 

16 29 

14 30 
14 29 

12 30 
11 30 

13 30" 



12 
12 

14 
14 
14 
15 
13 
13 
11 
10 
12 
11 



4 My 12 
7 Je 12 
4 Jl 
7 Au 

3 S 

6 O 

1 N 

2 D 

4 Ja 

5 F 

7 Mr 12 
2 Ap 11 



14 
14 
14 
15 
14 
13 
12 
10 



Vaisakha ... 
Jyeshta 

Ashada 

Sravana 

Bhadrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 

Vaisakha . . . 
Jyeshta 
Ashada 
Sravana 
Bhadrapada , 
Asvina ... 
Kartika 
Margasira .. 
Pausha 
Magha 
Phalguna ... 
Chaitra 



5 My 12 

1 Je 12 
5 Jl 14 

2 Au 15 
5 S 15 
7 O 

2 N 

3 D 

5 Ja 

6 F 
1 Mr 11 
3 Ap 10 



6 S 

1 O 
3 N 
frD 
6 Ja 
IF 

2 Mr 
5 Ap 



1 My 12 
4Je 12 

1 Jl 14 
4 Au 14 
7 S 14 

3 O 
4N 
6D 
7 Ja 

2 F 

4 Mr 12 
6Ap 11 



15 
13 
13 
11 
10 



3 Ap 

5 My 

6 Je 



Jl 

Au 

S 

o 

N 
D 

3 Ja 

4 F 
6 Mr 
1 Ap 



2 My 

4 Je 

5 Jl 
7 Jl 

1 Au 

3 S 

4 O 

6 N 

7 D 

2 Ja 
3F 

5 Mr 



Vaisakha ... 

Jyeshta ... 

Ashada 

Sravana 

Bhadrapada 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 



6 My 11 
3 Je 12 
6 Jl 13 
3 Au 14 



14 
14 
13 
13 
11 
10 
11 
11 



Vaisakha . . . 

Jyeshta 

Ashada 

Sravana 

Bhadrapada .. 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 

Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna : ... 

Chaitra 



14 
14 
12 
12 
10 
9 
8 
7 
6 
5 
3 
5 
4 

3 
2 
1 
31 
29 
28 
27 
26 
25 
24 
22 
24 



6Ap 22 

1 My 22 
2Je ~~ 
4 Jl 

6 Au 

7 S 

2 O 

3 N 
5D 
6 Ja 

1 F 

2 Mr 

4 Ap 



20 
20 
19 
17 
17 
15 
15 
13 
12 
12 
11 



7 Je 

1 Jl 

3 Au 

4 S 

6 O 
7. N 

2 D 

4 Ja 

5 Ja 

7 Mr 
1 Mr 



9 
8 
7 
5 
5 
3 
3 
2 

31 
2 

31 



3 Ap 30 

4 My 29 

6 Je 28 

7 Jl 

2 Au 

3 S 



50 
6S 

1 D 

2 Ja 
4 F 
6 Mr 



27 
26 
24 
24 
22 
22 
20 
19 
21 



38 21 
10 11 
42 1 
13 51 
45 41 
17 32 
49 22 
21 12 
53 2 
24 52 
56 42 
28 32 
22 



15 



12 35 
,. 35 45 
54 4d 
.. 1126 
.. 28 46 
8o 49 20 
.. 15 13 
6 48 2 
.. 28 24 
.. 15 5 
4 4 29 
51 38 
.. 32 41 



5 My 10 



32 13 4 
4 3 ... 

35 53 ... 
7 43 ... 

39 33 ... 

11 23 27 

43 13 ... 

15 3 25 

46 53 ... 

18 44 ...O 

50 34 ... 

22 24 ... 



6 4 

32 28 
53 37 
11 53 
30 13 
50 29 
14 58 
45 5 
21 21 
3 46 
49 39 
35 46 



54 14 

26 4 
57 54 

29 44 

1 34 

33 25 

5 15 

37 5 
8 65 

40 45 
12 35 
44 25 
16 15 

48 5 
19 55 
51 46 
23 36 

55 26 

27 16 
59 6 

30 56 

2 46 

34 37 

6 27 

38 17 



23 18 18 
... 54 44 
21 24 40 
...O 49 31 
11 20 
... 32 19 
16 54 8 
... 18 25 
14 46 30 
...O 19 
11 55 45 
... 36 1 
... 18 7 



10 7 ... 
41 57 ... 
18 47 %Q 

45 37 ... 
17 27 ... 
49 17 25 
21 8 ... 
52 58 23 
24 48 ... 
56 38 ... 
28 28 ... 
18 20 



1 23 
39 13 
17 29 
54 47 

30 14 
3 23 

34 18 
3 13 

31 20 
57 17 
23 25 
50 



in 
<8 
M 

C O Ph. 

21 43 57 
23 42 30 
25 41 4 
6 21 
2 4 54 
4 3 28 
6 2 2 

8 0-35 

9 59 9 
11 57 42 
13 56 16 
15 54 50 
17 53 23 

19 51 51 

21 50 30 
23 49 4 
25 47 38 
12 55 
2 11 28 
10 2 
8 36 



4 
6 
8 
10 
12 
14 



7 9 
5 43 
4 16 
2 50 



59 37 
.. 38 29 
90 11 58 
.. 41 51 
6 8 56 
.. '34 7 
.. 58 52 
.. 24 13 
lO 50 11 
.. 20 3 
1 51 20 
.. 25 10 



I— I 
c3 
Ph 



2 54 1 
32 25 51 
61 57 41 
91 29 31 
121 1 21 
150 33 11 
180 5 1 
209 36 51 
239 8 41 
268 40 31 
298 12 22 
327 44 12 
357 16 2 J 

21 82 21 
51 4 11 
80 36 1 
110 7 51 
139 39 41 
169 11 31 
198 43 21 
228 15 11 
257 47 1 
287 18 51 
316 50 41 
346 22 31 



16 1 24 

17 59 57 
19 58 31 
21 57 4 
23 55 37 
25 54 12 

19 29 
2 18 2 
4 16 36 
6 15 9 
8 13 43 
10 12 17 
12 10 50 



9 24 
7 67 
6 31 
5 5 
3 38 
2 12 
16 45 
26 2 
2 24 36 
4 23 10 
6 21 43 
8 20 17 



10 18 50 
12 17 24 
14 15 58 
16 14 31 
18 13 4 
20 11 38 
22 10 12 
24 8 46 
26 7 19 
32 36 
2 31 10 
4 29 44 



10 38 51 \ 
40 10 41 
69 42 31 
99 14 21 
128 46 11 
158 18 1 
187 49 51 
217 21 41 
246 53 31 
276 25 21 
305 57 11 
335 29 2 
365 52 ; 

29 17 in 
58 49 1 
88 20 51 
117 52 41 
147 24 31 
176 56 21 
206 28 11 
236 1 
265 31 51 
295 3 41 
324 35 31 
354 7 2i; 

18 23 41 > 
47 55 31 
77 27 21 
106 59 11 
136 31 1 
166 2 51 
195 34 41 
225 6 31 
254 38 21 
284 10 11 
313 42 1 
343 13 51 ; 



TABLE XII— General Ephemeris AD, 1890--A.D. 1895. 



Commence- 
ment, of 
years in dif- 
ferent eras. 

K. Y. 4991 

Sak. 1812 
if Vik. 1947 • 
; (S.) Vikrita 
)K. 1065 (S.M.) 



Tamil 
month. 



Chittirai 
Vaikasi . 
Ani 
Adi 
Arani 



K Y. 4992 

Sak. 1813 

Vik. 1948 

(S.) Ehara 
K. 1066 (S. M.) 
K.1066. (N. M.) 

11 g., 9 p. 

B. S. 1297 
(N.) Sobhana 
AD. 1892 
H. 1310 
July 26 



Chittirai 

Vaikasi , 

Ani 

Adi 

Arani 

Purattasi 

Aippasi .. 

Kartigai 

Margali .. 

Tai 

Masi 

Panguni - 



K. Y. 4993 

Sak. 1814 

Vik. 1949 
(S.) Nandana 
K. 1067 (S. M.) 
K. 1067 (N. M.) 

26 g., 40 p. 

B. S. 1298 
(N.) Krodhin 
A. D. 1893 

IL 1311 

July 15 



Chittirai 

raikasi ... 

Ani 

Adi 

Arani 

Purattasi 

Aippasi ... 

Kartigai 

Margali 

Tai . 

Masi 

Panguni ... 



K. Y. 4994 Chittirai 
Sak. 1815 Vaikasi ., 
Vik. 1950 Ani 

(S.) Vijaya Adi 
K. 1068 (S. M.) Avani 
K. 1068 (N. M.) Purattasi 
42 g., 11 p. Aippasi .. 
B. S. 1299 Kartigai .. 
N.) Visrarasu. Margali .. 
A.D.I 894 Tai 
H. 1312 Masi 
July 5 Panguni .. 



| K. Y. 4995 

Sak. 1816 
Vik. 1951 
(S.)'Jaya 

& 1069 (S. M.) 

L 1069 (N.M.) 
57 g., 42 p. 
B. S. 1300 

N.) Parabhava 
A. D, 1895 
H. 1313 
June 24 



Chittirai 

Vaikasi 

Ani 

Adi * .. 

Arani 

Purattasi 

Aippasi 

Kartigai 

Margali ... 

Tai 

Masi 

Panguni 



Tamil Month 



Beginning 



End 



| K. 1065 (N. M.) Purattasi 
( 55 g. } 37 p. Aippasi .. 
i B. S. 1S96 Kartigai 
(N.) Subhakrit Margali 
AD 1891 Tai 
H. 1309 Masi 
Aug. 7 Panguni .. 
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« O c« 
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P 
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31 


2 My 12 
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13 


1 D 14 


30 


2 Ja 
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3 Ja 13 


On 

29 


3 F 


10 


4 H 11 


30 


5 Mr 


12 


b JUT lo 


OA 


7Ap 


11 


1 Ap IZ 


61 


3 My 


12 


4 my io 




7 Je 


13 


1 Til 1 A 

1 Je 14 


Q 1 

ol 


3 Jl 


14 


4 Jl 10 


32 


7 Au 


15 


1 AU lb 


31 


3 S 


15 


A SI lfl 

4 o lo 




5 


15 


o u lb 


oU 


7.N 


14 


i \r i ft 

1 i3 10 


2Q 


1 D 


13 


2D 14 


30 


3 Ja 


12 


4 Ja 13 


29 


4 F 


10 


ft F VI 


30 


6 Mr 


11 




30 


1 Ap 


10 


2 Ap 11 


31 


4 My 11 


5 My 12 


32 


1 Je 


12 


2 Je 13 


31 


4 Jl 


13 


5 Jl 14 


32 


1 Au 


14 


2 Au 15 


31 


4 S 


14 


5 S 15 


30 


6 


14 


7 15 


30 


J. N 


13 


2 N 14 


30 


3 I> 


13 


4 D 14 


29 


4 Ja 


11 


5 Ja 12 


30 


6 F 


10 


7 F 11 


29 


7 Mr 


11 


1 Mr 12 


31 


3 Ap 


11 


4 Ap 12 


31 


6 My 12 


7 My 13 


31 


2 Je 


12 


3Je 13 


32 


6 JJ 


14 



New Moon 

Ending moment 
of New Moon Tithi. 
Mean Actual 



7 Jl 
3 Au 
6 S 

2 O 

3 N 

5 D 

6 Ja 
1 F 
3 Mr 



15 
15 
15 
16 
14 
14 
12 
11 
13 



31 
31 
31 
29 
30 
29 
80 
30 
30 



2 Au U 
5 S 14 

1 O 

2 N 

4 D 

5 Ja 
7 F 
2 Mr 12 
4 Ap 11 



15 
13 
13 
11 
10 



Ap 
My 
Je 
Jl 
An 
S 
O 
N 
6 D 

1 Ja 

2 F 

4 Mr 



12 31 

13 31 

13 32 
15 31 
15 31 

15 31 

16 30 
15 29 

14 30 
13 29 
11 30 
13 30 



7 My 12 
3 Je 12 
7 Jl 
3 Au 
6 S 
2 O 
N 
D 
Ja 
F 
Mr 



5 Ap 



14 
14 
14 
15 
14 
13 
12 
10 
12 
11 



Lunar month. 



Vaisakha ... 
Jyeshta 
Ashada 
Srarana 
Bhadrapada . 

Asrina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Srarana 
Bhadrapada . 
Asrina 
Kartika 
Margasira ... 
Pausha ... 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Srarana 
Bhadrapada . 
Asrina 
Kartika 
Margasira ... 
Pausha ... 
Magha 
Phalguna ... 
Chaitra ... 

Vaisakha ... 
Jyeshta 
Ashada ... j 

Srarana 
Bhadrapada . 
Asrina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Srarana 
Bhadrapada . 
Asrina ... 
Kartika 
Margasira ... 
Pausha 
Magha 
PhaJguna ... 
Chaitra 



7 rl s 



o (2 «S 



CO 



7 Ap 

2 My 

3 Je 
5 Jl 

)' 6 Au* 
IS 
20 

4 N 

5 D 
7 Ja 

1 F 
3.Mr 
4 Ap 

6 My 

7 Je 

2 Jl 

4 Au 

5 S 
7 
.1 N 

3 D 

4 D 

6 Ja 

7 F 
2 Mr 



19 
19 
17 
17 
* 15 
14 
13 
12 
11 
# 10 
8 
10 
8 



32 8 
3 58 
35 48 
7 39 
39 29 
11 19 
43 9 
14 59 
46 49 
18 39 
60 29 
22 20 
54 10 



... 17 45 
180 47 33 
20 13 
16 56 4 
... 34 53 
... 14 52 
... 54 33 
...O 31 45 
Um 5 48 
... 36 22 
9 3 34 
... 28 1 
... 50 52 



8 
6 
6 
5 
3 
3 
1 
1 
30 
29 
27 
28 



26 
57 50 
29 40 

1 30 
33 20 

5 10 
37 1 

8 51 
40 41 31 
12 31 ... 
44 21 28 
16 11 ... 



O 13 39 
37 45 

5 1 
37 11 
15 4 
57 46 
42 27 
25 50 

5 18 
39 36 

8 17 
32 15 



M 

Sti 

6 28 13 
8 26 46 
10 25 19 
12 23 53 
14 22 26 
16 21 
18 19 34 
20 18 7 
22 16 41 
24 15 14 
26 13 48 
39 5 
2 37 39 

4 36 12 
6 34 46 
8 33 19 
10 31 53 
12 30 27 
14 2$ 
16 27 34 
18 26 7 
20 24 41 
22 23 15 
24 21 48 
26 20 22 



7 30 10 ^ 
37 2 
66 33 50 
96 5 41 
125 37 31 
155 9 21 
184 41 11 
214 13 1 
243 44 51 
273 16 41 
302 48 31 
332 20 21 
361 52 11 J 

26 8 30 
55 40 20 
85 12 10 
114 44 
144 15 50 
173 47 40 
203 19 30 
232 51 21 
262 23 11 
291 55 1 
321 2&51 
350 58 41 J 



3 Ap 26 
5 My 26 
6Je 24 

1 Jl 

2 Au 

4 S 



5 O 
7 N 

2 D 

3 Ja 

5 F 

6 Mr 

1 Ap 

2 My 
i 4 Je 
(5J1 

7 Au 

1 S 
30 

4 N 

6 D 

7 Ja 

2 F 

4 Mr 

5 Ap 



My 

Je 
Jl 
Au 
Au 
S 
O 
N. 
D 
6 Ja 

1 F 

2 Mr 



24 
22 
21 
20 
19 
19 
17 
16 
17 

16 
15 
14 
13 
12 
10 
10 
8 
8 
6 
5 
7 
5 

5 
3 
3 
1 
31 



48 1 
19 51 
51 41 

23 31 
55 21 
27 12 
59 2 
30 52 

2 42 
34 32 

6 23 
38 13 

10 3 
41 53 
13 48 
45 33 
17 23 
49 13 
21 3 
52 53 
24 44 
56 34 
28 2i 
14 
32 4 



..O 52 53 
.. 11 44 
,. 31 52 
!3 54 45 
.. 23 3 
JO 58 28 
..O 40 51 
.. 27 4 
..16 H 
8 25 
38 67 
8 10 1 



11 



34 41 
54 43 
12 5 
29 21 
49 21 
... 14 34 
9 46 49 
... 26 54 
,.. 13 42 
7 3 43 
.. 51 38 
..O 33 24 
6* 7 23 



45-39 
2 44 12 
4 42 46 
6 41 20 
8 39 53 
10 38 27 
12 37 
14 35 34 
16 34 8 
18 32 41 
20 31 15 
22 29 48 

24 28 22 
26 26 56 
52 13 
2 50 46 
4 49 20 
6 47 54 
8 46 27 
10 45 1 
12 43 34 
14 42 8 
16 40 42 , 
18 39 15 
20 37 49 



15 15 O^i 
44 46 50 
74 18 40 
103 50 30 
133 22 20 
162 54 10 
192 26 
221 57 50 
251 29 41 
281 1 31 
310 33 21 
340 5 ll ; 

4 21 30^ 
33^3 20 
63 25 10 
92 57 
122 28 50 
152 40 
181 32 30 }> 
211 4 20 
240 36 10 
270 8 1 
299 39 51 
329 11 41 
358 43 31 J 
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{ 's Anom. 0's Anom. 
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7 34 ... 12 31 26 33 30 82 3 30 
39 24 ... 29 17 58 47 111 35 20 
11 14 30O 48 5 2 57 20 141 7 10 
43 4 11 23 4 55 64 170 39 
14 55 28 40 47 6 54 27 300 10 50 
46 45 ... 17 33 8 5Jf 1 229 43 40 

18 35 ... 1 2 1Q M 35 259 14 30' 

50 25 ... 49 40, 12 «6 8, 288 4ft 21 

22 15 ...o 38 15 14 48 42 ^18 1-8 11 

54 ^26 113 » 16*7 15 84f*5Q i; 
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TABLE XII.^-General Ephemeris AD. 1895— AD. 1900 



Tamil Month 

Beginning End 



New Moon 

Ending moment 
of New Moon Titbi. 
Mean Actual 



(£'s Anom. 0's Anom. 



Commence- 
ment of 
years in dif- 
ferent eras. 

K. Y. 4996 

Sak. 1817 
Vik. 1952 
(S.) Manmatba. 
K. 1070 (S. " 



M.) 

K. 1070 (N. M.) 
i3g. t U p. 
f B. 8. 1301 
{ (N.) PlaTanga. 
1 A. D. 1896 
( H. 1314 
\ June 12 



( K. Y. 4997 Chittirai.. 
Sak. 1818 Vaikasi .. 



Tamil 
month. 



Ohittirai.. 
Vaikasi .. 
Ani . 

Adi ■ ... 
ATani 
Purattasi 
Aippasi .. 
Kartigai .'. 
Margali ., 
Tai 

Masi . 
Panguni . 



M £ 
$ d 

£3 



P 



Yik. 1953 
? (S.) Durmukba 
K. 1071 (S. M.) 
K. 1071 (N. M.) 
28 g.,45 p. 
B. S. 1302 
(N.) Kilaka 
A. D. 1897 
H. 1315 
June 2 



Ani 
Adi 
ATani 
PurattaBi 
Aippasi .., 
Kartigai.. 
Margali .. 
Tai 

Masi .. 
Panguni .. 



( 



K. Y. 4998 

i Sak. 1819 
I Vik. 1954 
A (S.)Hemalamba. 
| K. 1072 (S.M.) 
1 K. 1072 (N. M.) 
\ 44 g., 16 p. 
f B. 1303 
J (N.) Saumya 
1 A. D. 1898 
f H. 1316 
[ May 22 



Cbittirai.. 
Vaikasi 
Ani 
Adi 

Avani .. 
Purattasi 
Aippasi .. 
Kartigai ,. 
Margali .. 
Tai 
Masi 

Panguni .. 



( K. Y. 4999 Cbittirai.. 
Sak. 1820 Vaikasi 
Vik. 1965 Ani 
(S.) Vilamba Adi 
K. ±x)73 (S. M.) ATani .. 
K. 1073 (ft. M.) Purattasi 

59 g., 47 p. A%>asi .. 
B.S. 1304 Kartigai.. 
(NOBadbarana Margali .. 
A. D. 1899 Tai 
H. 1317 Masi 
May 12 Panguni .. 



K.Y. 5000. 

Sak. 1821 
Vik. 1956 
(S.) Vikari 
K. 1074 (S. M.) 
K. 1074 (N. M.) 
15 g., 19 p. 
B. S. 1305 
(N.) Virodhakrit, 

A D. 1900 

H. 1318 
May 1 



Cbittirai.., 
Vaikasi ... 
Ani 
Adi 

ATani ... 
Purattasi 
Aippasi .. 
Kartigai "... 
Margali .. 
Tai 
Masi 

Panguni ... 



6 Apl2 
2 Myl3 
6 Je 14 
2 Jl 15 
6 Au 16 
2S 16 

4 O 16 

6 N 15 
ID IB 

2 Ja 13 

3 F 11 

5 Mr 12 

7 Apll 
3 Myl2 

7 Je 13 
3 Jl 14 
7 Aul5 

. 3 S 15 
5 O 15 
, 7 N 14 
. 2 D 14 
. 3 Ja 12 
. 5 F 11 
. 6 Mr 12 

2 Apl2 
5 Myl3 
1 Je 13 

5 Jl 15 
1 Aul5 
4S 15 
7 O 16 
2N 15 

3 D U 

4 Ja 12 

6 F 11 

1 Mr 13 

3 Apl2 
6 Myl3 

2 Je 13 

6 Jl 15 

2 Au 15 

5 S 15 

1 O 16 

3 N 15 
4.D 14 

6 Ja 13 

7 F 11 

2 Mr 13 

4 Apl2 

7 My 13 
4Je 14 
7 Jl 15 
4 Au 16 
7S 16 

2 16 
4 N 15 

6 D 15 

7 Ja 13 
1 F 11 

3 Mr 13 



A 

31 
32 
31 
32 
31 
30 
30 
30 
29 
29 
30 
30 

31 
32 

31 
32 
31 
30 
30 
30 
29 
30 
29 

n 

31 
31 
32 
31 
31 
31 
30 
29 
29 
30 
30 
30 

31 
31 
32 
31 
31 
31 

30 
29 
30 
29 
30 
30 

31 
32 
31 
32 
31 
30 
30 
30 
29 
29 
30 
31 



© o 



1 My 12 
5 Je 13 
1 Jl 

5 Au 
IS 

3 
5N 
7D 

1 Ja 

2 F 

4 Mr 

6 Ap 



14 
15 
15 
15 
14 
14 
12 
10 
11 
10 



2 My 11 
6Je 12 



2 Jl 
6 Au 
2S 

4 

6 N 

1 D 

2 Ja 
4F 

5 Mr 

1 Ap 

4 My 

7 Je 

4 Jl 
7 Au 

3 S 
60 
IN 

2 P 

3 Ja 

5 F 
7 Mr 
2 Ap 



13 
14 
14 
14 
13 
13 
11 
10 
11 
11 

12 
12 
14 
14 
14 
15 
14 
13 
1L 
10 
12 
11 



5 My 12 
Ue 12 
5 Jl 14 
1 Au 14 
4 S 14 
7 15 



2 N 

3 D 
5 Ja 
6F 
lMr 
3 Ap 



6 My 12 
3 Je 13 
6 Jl 
3 Au 
6 S 

1 O 
3 N 

5 D 

6 Ja 
7F 

2 Mr 
5 Ap 



Lunar montb. 



Vaisakba ... 
Jyesbta 
Asbada 
SraTana 
Bbadrapada . 
AsTina 
Kartika 
Margasira ... 
Pausba 
Magba 
Pbalguna ... 
Cbaitra ... 

Vaisakba ... 
Jyeshta ... 

Asbada 
SraTana 
Bbadrapada . 
AsTina 
Kartika ... 
Margasira ... 
Pausba 
Magna 
Pbalguna ... 
Cbaitra 

Vaisakba ... 

Jyesbta 

Asbada 

Sravana 

Bbadrapada . 

AsTina 

Kartika ... 

Margasira ... 

Pausha 

Magna 

Pbalguna ... 
Cbaitra 

Vaisakba ... 
Jyesbta 
Asbada 
Sravana ... 
Bbadrapada . 
Asvina 

Kartika 
Margasira ... 
Pausba 
Magna 
Phalguna ... 
Cbaitra 

Vaisakba ... 

Jyesbta 

Asbada 

SraTana 

Bbadrapada . 

AsTina 

Kartika 

Margasira ... 

Pausba 

Magna 

Phalguna ... 

Chaitra 



i 



5 S '43 <« « 
© o ^ 2 ~ 



^ a & 

4 Ap 24 

5 My 23 
7 Je 22 

2 Jl 

3 Au 

5 S 

6 O 

1 N 

2 D 

4 Ja 

5 F 

7 Mr 



rd ^ „ 



25 55 
57 45 
29 36 

1 26 
33 16 

5 6 
36 56 

8 46 
40 37 
12 27 
44 17 
16 7 



1 Ap 12 
\ 3 My 12 
> 4 Je 10 
*6 Jl 

7 Au 

2 S 

3 O 
5 N 

7 b 

1 Ja 
3 F 
Mr 



6 Ap 



7 My 1 

2 My 31 

3 Je 29 

5 Jl 

6 Au 
1 S 



2 O 

4 N 

5 D 
7 Ja 

2 F 

3 Mr 



29 
27 
26 
25 
24 
23 
22 
21 
22 



[1 O 
IN 

3 D 

4 Ja 

6 F 

7 Mr 

2 Ap 

3 My 

5 Je 



7 
1 

3 S 

4 

6 N , 

7 D 

2 Ja 

3 Ja 

5 Mr 

6 Mr 



Jl 
Au 



18 
17 
15 
15 
13 
13 
11 
10 
11 
10 

9 
8 
8 
6 
5 
4 
3 
2 
1 

30 
1 

30 



24 



•O 

18 

16 
14 



03 
M 

cd 5 

59 27 

29 4 
52 36 
12 8 

30 29 
49 51 

12 27 
39 48 

13 8 
52 22 

O 36 19 
. 22 13 



47 57 
19 47 
51 37 
23 27 
55 17 
27 7 
58 57 
30 48 

2 38 
34 28 

6 18 
38 8 

9 58 



13 



6 31 
45 51 
11 18 59 
... 46 21 
9eO 9 53 
... 31 35 
... 53 18 
... 16 35. 
4 42 14 
... 13 3 
1 47 22 
... 25 22 
... 6 4 



41 48 ... 

13 38 ... 
45 29 30 
17 19 ... 
49 9 28 
20 69 ... 
52 49 ... 
24 39 
56 29 
28 19 
9 
32 



46 56 
27 23 

3 39 
35 54 

4 
31 29 

... 56 59 
... 22 20 
...O 48 30 
16 14 
20 45 51 
... 18 18 



15 45 49 
20 44 23 
22 42 56 
24 41 30 
26 40 3 

I 5 20 
3 3 54 
5 2 28 

7 1 1 

8 59 35 
10 58 8 

12 56 42 

14 55 16 

16 53 49 
18 52 23 
20 50 56 
22 49 30 
24 48 4 
26 46 37 

1 11 54 
3 10 28 
5 9 1 
7 7 35 

9 6 9 

II 4 42 

13 3 16 

15 1 48 

17 22 

18 58 55 
20. 57 29 
22 56 2 
24 54 36 
26 53 10 

1 18 27 
3 17 
5 15 34 
7 14 6 



5 Ap -21 

6 My 20 

1 Je 1^ 

2 Jl 
4 Au 



3 50 
35 40 

7 30 
39 20 
11 10 
43 
14 50 
46 40 
18 31 
50 21 
22 11 
54 1 
25 51 



20 50 2 

... 28 27 

...O 6 13 

... 44 14 

... 21 11 

... 56 16 

... 27 14 

... 59 32 

...0 28 7 

... 55 15 

... 21 18 

... 47 4 

... 13 25 



57 41 
29 31 

1 21 
33 12 

5 2 
36 52 

8 42 
40 32 
12 22 ... 
44 12 31 
16 3 ... 
47 53 ... 



12 41 
11 15 
9 48 
8 22 
6 55 
5 29 
4 3 
2'36 
1 10 



... 41 11 
...O 11 54 
7 45 42 
... 23 11 
.. 3 24 
i.. 44 13 
... 23 28 
...O 59 47 
... 32 2 7 
1 20 
26 49 
49 50 



26 59 43 
1 25 
3 23 34 
5 22 8 

7 20 41 
9 19 15 
11 17 48 
13 16 22 
15 14 56 
17 13 29 
19 12 v 3 
21 10 36 
23 9 10 
25 7 44 

27 6 17 
1 31 34 



M 

c« £ 

& rd {6 

Q 

12 6 20^ 
41 38 10 
71 10 
100 41 50 
130 13 40 
159 45 30 * 
189 17 20 r 
218 49 10 
248 21 
277 52 51 
307 24 41 
336 56 31 

1 12 50^ 
30 44 40 
60 16 30 
89 48 20 
119 20 10 
148 52 
178 23 50 
207 55 40 
237 27 30 
266 59 20 
296 31 11 
326 3 1 
355 34 51 ; 

19 51 10 >! 
49 23 
78 54 50 
108 26 40 
137 58 30 
167 30 20 
197 2 10 
226 34 
256 5 50 
285 37 40 
315 9 31 
344 41 21 J 

8 57 40^ 
38 29 30 
68 1 20 
97 33 10 
127 5 
156 36 50 
186 8 40 
215 40 30 
245 12 20 
274-44 10 
304 16 1 
333 47 51 
363 19 41 

27 36 
57 7 50 
86 39 40 
116 11 30 
145 43 20 
175 15 10 
204 47 
234 18 50 
263 50 40 
293 22 30 
322 54 20 
352 26 10 j 



TABLE XII— General Ephemeris JLD. 1900--AJX 1005, 

New Moon 



Commence- 
ment of 
years in dif- 
ferent eras. 

f K Y. 5001 

Sak. 1822 
Vik. 1957 
(S.) Sarvari 
K. 1075 (S. M.) 
K. 1075 (N. M.) 
30 g., 50 p. 

f B. S. 1306 

/ (N.)Paridhavin. 
A. D. 1901 

f H. 1319 

[ Ap.20 

( K. Y. 5002 

Sak. 1823 
Vik.1958 
(S.) Plava. 

| K. 1076 (3. M.) 
| K; 1076 (N. M.) 
I 16 g., 21 p. 
( B. S. 1307. 
( (N.) Pramadin 

A. D. 1902 
( H. 1320 
t Ap. 10, 

( K. Y. 5003 

I Sak. 1824 
1 Vik. 1959. 
{ (S.) Subhakrit 
I K. 1077 (S, M.) 
I K. 1077 (N. M.) 
I 1 g., 52 p. 
j B. S. 1308 
( (N.) Ananda 
A. D. 1903 
) H. 1321 
( Mr. 30 

( K. Y. 5004 

I Sak. 1825 
j Vik. 1960 
i (S.) Sobhakrit 
I K. 1078 (S. M.) 
| K. 1078 (N. M.) 
I 17 g., 24 p. 
f B. S. 1309 
{ (N.) Kakshasa 
A. D. 1904 
f H. 1322 
1 Mr. 18 



Tamil 
month. 



Tamil Month* 

Beginning End 

II 



« o. 



Lunar month. 



r 



Ending moment 
of New Moon Tithi. 
Mean Actual 

rft en 



<( 's Anom. ©'s Anom. 



a 

Q 



( 



K. Y. 

Sak. 



5005 

1826 



Chittirai.. 
Vaikasi 
Ani 
Adi 

Arani .. 

Purattasi 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni .. 

Ohittriai.. 

Vaikasi 

Ani 

Adi. .. 

At ani 

Purattasi 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni .. 

Chittirai .. 

Vaikasi 1.. 

Ani 

Adi 

Arani 

Purattasi 

Aippasi .. 

Kartigai .. 

Margali 

Tai 

Masi 

Panguni., 

Chittirai.. 
Vaikasi ..; 
Ani 
Adi 

Arani ... 
Purattasi . 
Aippasi ... 
Kartigai... 
Margali ... 
Tai 
Masi 

Panguni .., 

Chittirai... 
Vaikasi .., 



6 Ap 13 
1 My 13 
5 Je 14 
1 Jl 
5 Au 
1 S 
3 O 
5 N 

i d 

1 Ja 

3 F 

4 Mr 



15 
16 
16 
16 
15 
15 
13 
12 
13 



7 Ap 13 

3 My 14 

6 Je 14 

S Jl 16 



6 Au 
2 S 

5 O 

7 N 
ID 
2 Ja 
4F 

6 Mr 



16 
16 
17 
16 
15 
13 
12 
14 



1 Ap 13 
4 My 14 
7 Je 14 
4 Jl 
7 Au 

3 S 
60 
IN 

2 D 

4 Ja 

5 ¥ 
7 Mr 



16 
16 
16 
17 
16 
15 
14 
12 
14 



2 Ap 13 
5 My 14 
2 Je 15 
5 Jl 
2 Au 
5S 
7 O 
2 N 

4 D 

5 Ja 

6 ¥ 
1 Mr 



16 
17 
17 
17 
16 
16 
14 
12 
13 



4 Ap 13 
6 My 13 



Vik. 1961 Ani 
) (S.)Krodhi Adi 
K. 1079 (S. M.) Arani 
K. 1079 (N. M.) Purattasi 



32g., 55 p. 
B. S. 1310 
(N.)Anala 
A. D. 1905 
H. 1323 
Mr. 8 



Aippasi 
Kartigai .. 
Margali .. 
Tai 
Masi 
Panguni 



3 Je 
6 Jl 
# 3 Au 
6 S 
1 
3 N 
6 D 
6 Ja 

1 ¥ 

2 Ml 



14 
15 
16 
16 
16 
15 
15 
13 
12 
13 



30 


7 My 


12 


Vaisakha . . . 


1 Ap 


29 


32 


4 Je 


JO 


Jyeshta ... 


2 My 


28 


31 


7 Jl 


14 


Ashada 


4 Je 


27 


32 


4 Au 


15 


Srarana ... 


5 Jl 


26 


31 


7 S 


15 


Bhadrapada • 


7 Au 


25 


30 


2 


15 


Asrina 


1 S 


23 


30 


"4 N 


14 


Kartika ... 


3 O 


23 


30 


6 D 


14 


Margasira ... 


5 N 


22 


29 


7 Ja 


12 


Pausha 


6 D 


21 


30 


2 ¥ 


11 


Magha 


1 Ja 


20 


29 


3 Mr 


12 


Phalguna ... 


2 F. 


18 


31 


6 Ap 


12 


Chaitra 


4 Mr 


20 


31 


2 My 


13 


Vaisakha ... 


5 Ap 


.18 


31 


5 Je 


lo 


Jyeshta 


7 My 18 


32 


2 Jl 


lo 


Ashada ... 


1 Je 


16 


31 


5 Au 


15 


Srarana 


' 3 Jl 


16 








; 


4 Au 


14 


31 


1 S 


lo 


Bhadfapada . 


^ 6 S 


13 


31 


4 


16 


Asrina 


7 O 


12 


30, 


6 N 


15 


Kartika 


2 N 


11 


29 


7 D 


14 


Margasira . 


3D 


10 


29 


1 Ja 


152 


Pausha 


5 Ja 


9 


30 


3 F 


11 


Magha 


7 F 


8 


30 


5 Mr 


13 


Phalguna ... 


1 Mr 


9 


30 


7 Ap 


12 


Chaitra 


3 Ap 


8 


31 


3 My 


13 


VaisaKna ... 


4 My 


7 


31 


6 Je 


lo 


Jyeshta 


6 Je 


6 


32 


3 Jl 


15 


Ashada ... 


7 Jl 


5 


31 


6 Au 


15 


Srarana 


2 Au 


4 


31 


2 o 


15 


Bhadrapada. 


3 S 


2 


31 


D O 




Asrina 


5 O 


2 


30 


7 N 


15' 


Kartika 


60 


31 


29 


1 D 


14 


Margasira ... 


1 N 


30 


.30 


3 Ja 


13 


Pausha 


2 D 


29 


'29 


A IS* ' 

4 % 


H 


Magha 


4 Ja 


28 


30 


6 Mr 


13 


Jrhalguna ... 


5 F 


26 


30 


1 Ap 


12 


jUhaitra 


7 Mr 


28 


31 


4 My 


13 


Vaisakha ... 


1 Ap 


26 


32 


1 Je 


14 


Jyeshta 


3 My 26 


31 


A T1 

4 oi 


lo 


Ashada ... 


5 Je 


25 


32 


1 Au 


16 


Srarana 


6 Jl 


24 


31 


4 S 


16 


Bhadrapada . 


1 Au 


23 


30 


6 


16 


Asrina 


2 S 


21 


30 


1 N 


15 


Kartika 


4 O 


21 


30 


3 P 


15 


Margasira ... 


5 N 


19 


29 


4 Ja 


13 


Pausha' 


7 D 


19 


29 


5 ¥ 


11 


Magha 


1 Ja 


17 


30 


7 Mr 


12 


Phalguna ... 


3 F 


16 


31 


3 Ap 


12 


Chaitra 


4 Mr 


16 


30 


5 My 


12 


Vaisakha ... 


6 Ap 


15 


32 


2 Je 


13 


Jyeshta ... i 


' 7 My 14 








2 Je 


13 


31 


5 Jl 


14 


Ashada 


3 Jl 


12 


32 


2 An 


15 


Srarana 


5 Au 


11 


31 


5 S . 


15 


Bhadrapada . 


6 S 


9 


30 


7 


15 


Asrina 


1 O 


9 


30 


2 N 


14 


Kartika 


3 N 


8 


30 


4 D 


14 


Margasira ... 


4 D 


7 


29 


5 Ja 


12 


Pausha 


6 Ja 


6 


30 


7 ¥ 


11 


Magha 


7 F 


4 


29 


1 Mr 


12 


Phalguna ... 


2 Mr 


6 


31 


4 Ap 


12 


Chaitra 


3 Ap 


4 



CQ 

M 

•rt as 



19 43 ... 11 53 
51 33 «0 34 30 
23 23 26 59 31 
55 13 ... 28 45 
27 3 ... 3 49 
58 53 ... 44 43 
30 43 ... 31 30 

2 33 ... • 14 26 
34 24 ... 56 39 

6 14 ... 33 54 
38 4 19 5 16 

9 54 ... 31 13 



41 44 
13 34 
45 24 
17 14 
49 5 
20 55 
52 45 
24 35' 
56 25 
28 15 

5 
31 55 

3 45 



15 



12 



11 



10 



52 54 

• 12 7 

29 5 
51 40 
16 58\ 

48 47 
28 4 

• 13 38 

2 24 

49 17 
31 6 

5 34 
33 3 



3 



35 36 
7 26 
39 16 
11 6 
42 56 ... 
14 46 1 O 
46 36 • 
18 26 29 
50 16 ... 
22 7 ... 
53 57 27 
25 47 29«0 



57 37 

29 27 

1 17 
33 7 

4 57 

36 48 

8 38 

40 28 
12 18 
44 8 

. 15 58 
47 48 

19 38 
51 28 
23 19 
55 9 
26 59 

58 49 

30 39 

2 29 
84 19 

6 9 

37 59 

9 50 

41 40 



27 



22 
20 



18 



17 • 



15 



54 54 
13 1 

29 48 
48 8 
10 31 
39 18 
16 38 
59 33 
48 38 
38 15 
23 18 

1 2 

31 3 
54 27 
13 17 

30 9 

47 52 
8 56 

35 17 
8 30 

48 54 

35 13 

23 59 

10 28 

50 57 

24 6 
50 25 

11 46 
30 4r7 

49 42 
10 56 

36 
6 21 

42 34 
24 1 
8 45 
52 44 



3 30 8 
5 28 42 
7 27 15 
9 25 49 
11 24 22 
13 22 56 
15 21 30 
17 20 3 
19 18 37 
21 17 10 
23 15 44 
25 14 18 

27 12 51 
1 38 8 
3 36 42 
5 35 15 
7 33 49 
9 32 23 
11 30 56 
13 29 30 
15 28 3 
17 26 37 
19 25 11 
21 23 44 
23 22 18 

25 20 51 
27 19 25 
, 1 44 42 
3 43. 16 
5 41 49 
7 40 23 
9 38 56 
11 37 30 
13 36 4 
15 84 37 
17 33 11 
19 31 44 

21 30 18 
23 28 52 
25 27 25 
27 25 59 
1 51 16 
3 49 49 
5 48 23 
7 46 57 
9 45 30 
11 44 4 
13 42 37 
15 41 11 

17 39 45 
19 38 18 
21 36 52 
23 35 25 
25 33 59 
27 32 33 
1 57 50 
3 56 23 
5 54 50 
7 53 80 
9 52 4 
11 50 38 
13 49 11 



C3 

si 



16 42 29 \ 
46 14 19 
75 46 9 
105 18 
134 49 50 
164 21 40 
193 53 30 
223 25 20 
252 57 10 
282 29 
312 50 
341 32 40 J 

5 48 59 \ 
35 20 49 
64 52 39 

' 94 24 29 

123 56 19 

153 28 9 

183 * 

212 31 

242 3 

271 35 

301 7 

330 39 10 

360 11 




50 
40 
30 
20 



24 27 19 ^ 
53 59 9 
83 30 59 
113 2 50 
142 34 40 
172 6 30 
201 38 20 
231 10 10 i 
260 42 
290 13 50 
319 45 40 
349 17 30 j 

13 33 49 ^ 
4J 5 39 
72 37 29 
102 9 19 
131 41 9 
161 12 59 
190 44 50 
220 16-40 
249 48 30 
279 20 20 
308 52 10 
338 24 Oj 

2 40 19 
32 12 9 
61 43 59 
91 15 49 
120 47 39 
150 19 29 
179 51 19 
209 23 10 
288 55 
268 26 50 
297 58 40 
327 30 30 
357 2 20; 



TABLE XII.- General Ephemeris A D. 1905— A.D. 1910. 



Commence* 

ment of 
years in dif- 
ferent eras. 



Tamil 
month. 



Tamil Month 

Beginning End 



M 



K. Y. 5006 

Sak. 1827 
Vik. 1962 
(S.) Visvavasu 
K. 1080 (S.M.) 
K. 1080 (N.M.) 
40g.,26p. 
B. Swl311 
(N.) Pingala 
AD. 1906 
|C H. 1324 
It Feb. 25 



K. Y. 5007 

Sak. 1828 

Vik. 1963 
(8.) Parabhava 
K. 1081 (S.M.) 
K. 1081 (N.M.) 

3g.,58p. 

B. S. 1312 
(N.)Kalayukta 
JL. D. 1907 
H. 1325 
Feb. 14 



Ghiitirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai 

Margali 

Tai 

Masi 

Pangani .. 

Chittirai.. 
Vaikasi .. 
Ani 
Adi 

Avani .. 
Purattasi 
Aippasi .. 
Kartigai .. 
Margali .. 
Tat 
Masi 

Panguni., 



' K. Y. 5008 

Sak. 1829 

Vik. 1964 
(S.) Plavanga 
K. 1082 (S.M.) 
K. 1082 (S.M.) 

A9g., 29 p. 

B..S.1313 
JN.) SiddhtJthin. 

AD. 1908 

H. 1326 
Feb. 4 

K.Y.5009 

Sak. 1830 
Vik. 1965 
(S.) Kilaka 
K. 1083 (&.M.) 
K. 1083 (fc.M.) 
50 g . , 31 p . 
B. S. 1314 
(N.) Baudra 
AD. 1909 
H. 1327 
Ja. 23 

\f K. Y. 5010 

Sak. 1831 
Vik. 1966 
(8.)Saumya 

K.1084 (S.M.) 
K. 1084 (N.M.) 
35 g. f p. 
•B. 8.1815. 
(N.)Durmati 
A. D. 1910 
H. 1328 
Ja. 13 



Chittirai.. 

Vaikasi .. 

Ani 

Adi 

ATani 

Purattasi 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni .. 

Qhittirai.. 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi 
Aippasi ... 
Kartigai ... 
Margali ... 
Tai 

Masi ... 
Panguni... 

Ohittirai... 
Vaikasi ... 
Ani 
Adi 

Avani 
Purattasi 
Aippasi ... 
Kartigai ... 
Margali ... 
Tai 
Masi 

Panguni... 



5 Ap 
1 My 
4 Je 

1 Jl 

4 Au 
7 8 

3 

5 N 

6 D 

7 Ja 
2F 

4 Mr 

6 Ap 

2 My 

5 Je 
2 Jl 

5 Au 
2 S 

4 

6 N 

7 D 

2 Ja 

3 F 
b Mr 



e3 « o 



13 31 

14 31 

14 32 
16* 31 
16 31 

16 31 

17 30 
16 29 

15 29 

13 30 

12 30 

14 30 

13 31 

14 31 

14 32 

16 31 

16 32 

17 30 
17 "30 
16 29 

15 30 
14 29 
12 30 
14 30 



7 My 
3 Je 
7 Jl 

3 Au 
6 S 

2 O 

4 N 

5 D 

6 Ja 
1 F 

3 Mr 
5 Ap 



13 
13 
15 
15. 
15 
16 
15 
14 
12 
11 
13 
12 



1 My 13 
4 Je 13 
1 Jl 

4 Au 
1 S 
30 

5 N 

6 D 

1 Ja 

2 F 
4 Mr 
6 Ap 



Lunar Month. 



Vaisakha ... 
Jyeshta ... 
Ashada 
Sravana 
Bhadrapada . 
Asvina ... 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna :.. 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 



■f 





N 

D 

Ja 

F 



4 
5 
7 
1 
3 

4 O 



N 
D 



2 j a 

3 F 



New Moon 

Ending moment 
of New Moon Tithi.(£ 's Anom. 
Mean Actual 



5 My 

6 Je 
Jl 
Jl 



Q 

4 
2 
2 
31 



Au 30 
8 28 



28 
26 
26 
25 
23 



Mr 25 



Ap 23 
My 23 
Je* 21 
Jl 21 
Au 19 
S 18 



17 
16 
15 
14 
12 

5 Mr 14 

6 Ap 12 



7 Ap 


13 


31 


2 My 13 


Vaisakha ... 


1 


My 12 


3 Mv 14 


32 


6 Je 14 


Jyeshta 


3 


Je 


11 


7 Je 


15 


31 


2 Jl 15 


Ashada 


4 


Jl 


10 


3 Jl 


16 


32 


6 Au 16 


Sravana 


6 


Au 


9 


7 Au 


17 


31 


2 S 16 


Bhadrapada . 


■ 7 


S 


7 


38 


17 


30 


4 16 


Asvina 


2 


Q 


7 


5 


17 


30 


6 N 15 


Kartika . ... 


3 


N 


5 


7 N 


16 


30 


ID 15 


Margasira ... 


5 


D 


5 


2 D 


16 


29 


2 Ja 13 


Pausha 


6 


Ja 


3 


3 Ja 


14 


29 


3 F 11 


Magha 


1 


F 


2 


4 F 


12 


30 


5 Mr 12 


Phalguna ... 


2 


Mr 


2 


6 Mr 


13 


31 


1 Ap 12 


Chaitra 


4 


Ap 


1 


2 Ap 


13 


31 


4 My 13 


Vaisakha ... 


5 


Ap 30 


5 Mv. 14 


31 


7 Je 13 


Jyeshta 


7 


My 30 


1 Je 


14 


32 


4 Jl 15 


Ashada 


1 


Je 


28 


5 Jl 


16 


31 


7 Au 15 


Sravana 


3 


Jl 


28 


1 Au 


16 


31 


3 8 15 


Bhadrapada . 


4 


Au 


26 


4 8 


16 


30 


5 Q 15 


Asvina 


6 


S 


25 


6 


16 


30 


7 N 14 


Kartika 


] 





25 


•1 N 


16 


30 


2 D 14 


Margasira ... 


2 


N 


23 


3D 


15 


29 


3 Ja 12 


Pausha 


4 


D 


23 


4 Ja 


13 


30 


5 F 11 


Magha 


5 


Ja 


21 


6 F 


12 


30 


7 Mr 13 


Phalguna ... 


7 


F 


20 


1 Mr 


14 


30 


2Ap 12 


Chaitra 


1 


Mr 


21 


3 Ap 


13 


31 


5 My 13 


Vaisakha ... 


3 


Ap 


20 


6 My 14 


31 


1 Je 13 


Jyeshta 


4 


My 19 


2 Je 


14 


32 


5 Jl 15 


Ashada 




Je 


18 


6 Jl 


16 


31 


1 Au 15 


Sravana ... 


!l 


Jl 


17 














Au 


16 


2 Au 


16 


31 


4 S 15 


Bhadrapada . 


3 


S 


14 


5 S \ 


16 


31 


10 16 


Asvina 


5 





14 


1 


17 


30 


2 N 15 


Kartika . ... 


6 


N 


12 


3 N 


16 


29 


3D 14 


Margasira ... 


1 


D 


12 


4 D 


15 


29 


4 Ja 12 


Pausha 


3 


Ja 


11 . 


6 Ja 


13 


30 


6F 11 


Magha 


4 


F 


9 


7 F 


12 


30 


1 Mr 13 


Phalguna' ... 


6 


Mr 


11 


2 Mr 14 


30 


3Ap 12 


Chaitra 


7 


Ap 


9 



O ; Pl, 

13 30 

45 20 

17 10 

49 
20 50 

52 40 

24 31 

56 21 
28 11 

1 
31 51 
3 41 

35 31 
7 21 
39 12 
11 2 
42 52 

14 42 

46 32 

18 22 

50 12 
22 2 

53 52 

25 43 

57 33 



c3 ^ 



,.0 



29 23... 18 35 
1 13 10 55 14 
33 3 ...O 33 7 



4 53 

36 43 

8 34 

40 24 

12 14 
44 4 
15 54 
47 44 , 
19 34 , 

51 24 , 
23 14 , 
55 4 . 
26 55 , 
58 45 . 
30 35 . 

2 25 . 
34 15 . 

6 5. 

37 55 . 

9 45 , 

41 36 . 

13 26 , 
45 16 
17" 6 
48 56 
20 46 
52 36 
24 26 
56 17 
28 7 


31 47 

3 37 
35 27 



11 2 

47 49 
22 34 
54 54 

24 54 
53 36 
19 22 
44 47 
10 9 

36 8 
4 55 
» 36 30 

12 3 

51 21 
32 46 
13,46 

52 21 
> 27 26 

58 20 

25 11 

48 57 

,.. 10 48 
...O 32 18 
17« 55 23 
21 55 , 

53 57 
82 6 
15 54 

1 50 
46 22 
25 37 
1 12 
29 19 
52 37 



... 37 5 
3 11 37 
.... 41 50 
Au.l 7 28 
30 22 
... 52 27 
... 14 ... 
... 40 11 
... 8 24 
240 40 22 
... 16 3 
24 54 53 

... 35 31 
... 14 55 
... 54 3 
28 30 
59 34 
... 27 57 
... 54 33 
... 20 23 
... 46 19 
..•O 13 13 
... 41 30 
... U 37 
... 43 55 



15 



130 



10 



9 58 38 

11 57 12 

13 55 45 

15 54 19 
17 52 52 
19 51 26 
2150 
23 48 33 
25 47 7 

12 24 
2 10 57 
4 9 31 
6 8 5 
8 6 38 

10 5 12 

12 3 45 

14 2 19 

16 53 

17 59 26 
19 58 
21 56 33 
23 55 7 
25 53 40 

18 58 
2 17 31 
4 16 5 

6 14 38 
8 13 12 
10 11 46 
12 10 19 
14 8 53 
7 26 
6 
4 34 
3 7 
1 41 
14 



©'s Anom. 



Q & 



15 47 45 
17 46 18 
19 44 52 
21 43 26 
23 41 59 
25 40 33 
5 50 
2 4 24 
4 2 57 
6 1 31 
8 4 



25 31 

2 24 5 
4 22 39 
6 2112 
8 19 45 
10 18 19 
12 16 53 
14 15 27 
16 14 
18 12 34 
20 11 7 
22 9 41 
24 8 15 
26 6 48 



21 18 39 \ 
50 50 29 
80 22 19 
109 54 9 
139 25 59 
168 57 49 
198 29 39 
228 1 29 
257 33 20 
287 5 10 
316 36 59 
346 8 49; 

10 25 8> 
39 66 59 
69 28 49 
99 39 
128 32 29 
158 4 19 
187 36 9 
217 7 69 
246 39 49 
276 11 39 
305 43 29 
335 15 19 
364 47 10 i 



29 3 29\ 
58 35 19 
88 7 9 
117 38 59 
147 10 49 
176 42 39 
206 14 29 
235 46 19 
265 18 9 
294 49 59 
324 21 50 
353 53 40 ; 



f 



18 9 59^1 
47 41 49 l 
77 13 39 | 
106 45 29 
136 17 19 
165 49 9 
195 20 59 , 
224 52 49 i 
254 24 39 
283 56 29 
313 28 20 
343 10 j 

7 16-29^ 
36 48 19 ' 
66 20 9 
95 51 59 
125' 23 49 
154 55 39 
184 27 29 
213 59 19 
243 31 9' 
273 2 59 
302 34 50 
332 6 40 
361 38 30; 



TABLE XII.— General Ephemeris A.D. 1910— A.D. 1915. 



Tamil Month 



Beginning 



Commence- 
ment of 
years in dif- 
ferent eras. 

( K. Y. 5011 

Sak. 1832 
Vik. 1967 
\ (S.)Sadharana. 
K. 1085 (S.M.) 
K. 1085 (N. M) 
6 g., 3 P- 
B. S. 1316 
(N.) Dundubhi 
AD. 1911 
H. 1329. Ja. 2 
H. 1380. D. 22 

K. Y. 5012 

Sak. 1833 
Vik. 1968 
(S). Virodhakrit. 

K. 1086 (S.M.) 
K. 1086 (N.M.) 
21 g.,34 p. 
B. S. 1317 
(N.)Rudhirodgarin 
AD. 1912 
H. 1331 
Dec. 11 



Tamil 
month. 



Ohittirai.., 

Vaikasi ... 

Ani 

Adi 

Avani 

Purattasi 

Aippasi ,., 

Kartigai 

Margali .. 

Tai 

Masi 

Panguni. .. 

Ohittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni 



TK. Y. 5013 Ohittirai.. 
Sak. 1834 Vaikasi ... 
Vik. 1969 Ani 

(S.)Paridhavi. Adi 
K. 1087 (S.M/) Avani .. 
K. 1087 (N.M.) Purattasi 
{ 37 g., 5 p. Aippasi .. 
Cv B. S. 1318 Kartigai 
( (N.) Raktaksha Margali .. 

A. D. 1913 Tai 
f H. 1332 Masi 
( Nov. 30 Panguni .. 



( 



K. Y. 5014 

Sak. 1835 
Vik. 1970 
(S.) Pramadi 
K. 1088 (S.M.) 
K. 1088 (N.M.) 
52 g., 37 p. 
B.S. 1319 
(N.) Krodhana 
A. D 191$. 
H. 1333 
Nov" 19. 

K.'Y5015. 

Sak. 1836 
Vik. 1971 
(S.) Ananda 
K. 1089 (S. M.) 
K. 1089 (N. M/J 
8g.,8p. 
B.S. 1320 
(N.) Kshaya 
A.D. 1915 
H. 1334 
Noy. 9. 



Ohittirai 
Vaikasi .. 
Ani 
Adi 

Avani .. 

Purattasi 
Aippasi 
Kartigai .. 
Margali .. 
Tai .. 
Masi 

Panguni .. 

Ohittirai 
Vaikasi ... 
Aid 
Adi 

Avani ... 

Purattasi 

Aippasi 

Kartigai „ 

Margali .. 

Tai 

Masi 

Panguni .. 



>» 

a 



i-5 



4 Ap 
7 My 

3 Je 
7 Jl 

4 Au 
7 S 

2 O 

4 N 

5 D 
7 Ja 
1 F 

3 Mr 



13 31 

14 31 

14 32 

16 32 

17 31 
17 36 
17 30 
16 29 

15 30 
14 29 
12 30 
14 30 



5 Ap' 13 
1 My 14 
5 Je 15 
1 Jl 
5 Au 
1 S 

3 O 
5 N- 
7 D 

1 Ja 

2 F 

4 Mr 



7Ap 13 
3 My 14 
6Je 14 



2 Jl 
6 Au 
2 S 

5 O 

6 N 

1 D 

2 Ja 
4 F 

6 Mr 

1 Ap 
4 Mv 

7 Je* 

4 Jl 
7 Au 

3 S 

5 O 
N 
D 
Ja 
F 
Mr 



2 Ap 



My 
Je 
Jl 
Au 



O 
2 N 
3D 

5 Ja 

6 F 

1 Mr 



End 

I 

8 1 & 

6 My 13 

2 Je 13 
6 Jl 

3 Au 
6 S 

1 O 

3 N 

4 D 

6 Ja 

7 F 

2 Mr 
4 Ap 



15 
16 
16 
16/ 
15 
14 
13 
11 
13 
12 



31 
32 
31 
32 
31 



15 
16 
16 
17 
15 
15 
13 
12 
14 

13 
14 
14 
16 
16 
16 
16 
16 
15 
14 
12 
14 

13 
14 
14 
16 
17 
17 
17 
16 
15 
14 
12 
14 



My 13 
Je 14 



30 2 



30 
30 
29 
29 



30 3 

31 6 



Jl 

Au 

S 

o 

N 

D 

Ja 

I' 

Mr 

Ap 



15 
16 
16 
16 
15 
15 
13 
11 
12 
12 



31 2 My 13 
31 5 Je 13 
31 1 Jl 14 



32 
31 
31 
29 
30 
29 
30 
30 
30 



5,Au 



S 

O 

N 

D 

Ja 

F 

Mr 



7 Ap 



15 
15 
16 
14 
14 
12 
ll- 
lS 
12 



32 3 

31 6 

32 3 
31 6 
31 2 



30 
31 
29 
30 
29 



Jl 

Au 

S 

O 

N 

D 

Ja 

F 



31 6 
30 1 



31 
31 

32 
32 
31 



30 6 
30 1 



29 
,30 
29 
30 



New Moon 

Ending moment 
of New Moon Tithi. ([ 'sAnom. 0>s Anom. 



Mean 



Actual 



Lunar month. ~£ *> S S ^ 



My 13 
Je 13 



15 
15 
15 
15 
15 
14 
13 
11 



30 2 



Mr 13 
Ap 12 

My 13 
Je 13 
Jl 15 
AU 16 
S 16 
O . 16 
N 15 
D 14 
Ja 13 
F 11 
Mr 13 
Ap 12 



Vaisakha ... 
Jyeshta ... 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Marga^ira . 
Pa\isha 
Magha 
Phalguna* ... 
Chaitra ... 

Vaisakha ... 
Jyeshta ... 
Ashada ... 
Sravana 
Bhadrapada. 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra . ... 

Vaisakha 
Jyeshta 
Ashada ..; j 

Sravana ... 
Bhadrapada . 
Asvina 
Kartika ... 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra ... 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha ... 
Magha 
Phalguna ... 
Chaitra 



2 Mv 

3 Je" 

5 Jl 

6 Au 

1 S 

2 

4 N 

5 D 

7 D 
1 Ja 

3 F 

4 Mr 



Ap 

My 

Je 

Jl 

Au 

S 

o 

3 N 

4 D 

6 Ja 

7 F 
2 Mr 



28 
28 
26 
26 
24 
23 
22 
21 
20 
19 
17 
18 



3Ap 16 

5 My 16 
,6-J-e H 

1 Jl 

2 Au 

4 S 

6 O 

7 N 

2 D 

3 Ja 

5 F 

6 Mr 
1 Ap 



14 
12 
11 
11 
9 
9 
7 
6 
7 
6 



2 My 

4 Je 

5 Jl 
7 Au 
l'Au 

3 S 

4 

6 N 

1 D 

2 Ja 

4 F 

5 Mr 



7 Ap 25 
1 My 24* 



3 Je 

4 Jl 

6 Au 

7 S 
20 
3 N 

5 D 

6 Ja 

1 F 

2 Mr 



23 
22 
21 
19 
19 
17 
17 
15 
14 
15 



& P-i 



7 17 ... 
39 7 ... 
10 '57*^ 
42 47 ... 
14 38 3 
46 28 ... 
18 18 
50 8 ... 
21 58 ... 
53 48 30 
25 38 ... 
57 29 30 



29 19 
1 9 
32 59 
4 49 
36 39 
8 29 
40 19 
12 9 
44 
15 50 
47 40 
19 30 



25 



22 



20 



...o 

10* 

'*8 



...O 



51 20 17% 

23 10 ... 

55 15 
26 50 ... 
58 40 ... 

30 31 

2 21 

34 11 

6 1 
37 51 

9 41 

41 31 

13 21 

45 12 

17 2 
48 52 

20 42 

52 32 

24 22 ... 

56 12 ... 
28 2 ... 

27 

31 43 ... 

3 33 240 

35 23 ... 

7 13 ... 

39 3 25 
10 53 ... 

42 43 23 

14 33 

46 23 

18 13 
50 4 

21 54 

53 44 

25 34 

57 24 



c3 



i-2 24 

30 45 
49 55 

12 30 
40 56 

16 42 
59 42 
47 48 
36 35 
21 25 
59 27 
30 8 

54 20 

13 46 
30 43 . 

47 44 
8 4 

33 35 
613 
46 41 
33 38 
23*46 
11 26 
52 52 

26 26 
52 47 
13 34 

30 21 

48 15 
7 41 

31 26 
1 16 

38 10 
21 44 
r 9 26 
57 14 
.40 42 

17 22 
46 50 
10 32 
30 42 

49 51 
10 6 

33 22 

1 10 

34 26 
13 5 

55 55 
40 32 

23 49 

2 39 

35 50 

3 48 
..•O 28 24 
.. 51 17 
.. 14 3 
.. 38 10 

4 49 
.. 34 47 

8 % 13 
.. 44 5t 



32 6 
2 30 40 
4 29 13 
6 27 47 
8 26 20 
10 24 54 
12 23 28^ 
14 22 1 
16 20 35 
18 19 8 
20 17 41 
22 16 16 

24 14 49 
26 13 23 
38 40 
2 37 13 
4 35 47 
6 34 21 
8 32 54 
10 31 28 
12 30 1 
14 28 35 
16 27 9 
18 25 41 

20 24 16 
22 22 49 
24 21 22 
26 19 57 
45 14 
2 43,46 
4 42 21 
6 40 54 
8 39 27 
10 38 J 
12 36 35 
14 35 9 
16 33 43 

18 32 16 
20 30 50 
22 29 23 
24 27 57 
26 26 30 
51 48 
2 50 21 
4 48 55 
6 47 28 
8 46 , 2 
10 44 -35 
12 43 9 

14 41 42 
16 40 16 
18 38 50 
20 37 24 
22 35 57" 
24 34 31 
26 33 4 
58 21 
2 56 55 
4 55 29 
6 54 2 
8 52 36 



5 

"3 eg. 
Q o £ 

25 54 48 ^ 
55 26 38 
84 58 29 
114 30 19 
144 2 9 
173 33 59 
203 5 49 
232- 37 39 
262 9 29 
291 41 19 
32113 9 
350 45 j 

15 1 18 >| 
44 33 8 
74 4 59 
103 36 49 
133 8 39 
162 40 29 
192 12 19 
221 44 9 
251 15 69 
280 47 49 
310 19 39 
339 51 30 J 

4 7 481 
33 39 38 
63 11 28 
92 43 18 
122 15 9 
151 46 59, 
181 18 49 
210 50 39 
240 22 29 
269" 54 19 
299 26 9 
328 57 59 ' 
358 29 50; 

22 4^ §\ 
o2 17 58 
81 49 48 
111 21 39 
140 53 29. 
170 25 19 
199 57 9 
229 28 59 
259 49 
288 32 39 
318 4 29 
347 36 20/ 

11 52 38) 
41 24 28 
70 56 18 
100 28 8 
129 59 58 
159 31 48 
189 3 2 
218 35 28 
248 7 19 
277 39 9^ 
307 10 59 
336 42 49; 



162 



Commence- 
ment of 
years in dif- 
ferent eras. 



TABLE XII — General Ephemeris AJ>. 1915— A.D. 1920. 

New Moon 

Ending moment 

Tamil Month of - New moon Tithi. { 's Anom. ©'s Anom. 

Beginning \ End ^ Mean _ Actual 



Tamil 
month. 



i ,£3 

« o 1« 



5 I 



Lunar Month. 



1 | 11 

s I o (2 



K. Y. 5010 Chittirai 



3 Ap 13 31 5 My 33 Vaisakha 



i 



Sak. 1837 
Vik. 1972 
(S.) Rakshasa. 
K, 1090 (S.M.) 
K.~1090 (N.M.) 
23 g., 39 i>. 
B. S. 1321. 
(N.) Prabhava. 
A. D 1916 
H. 1335. 
Oct. 28. 



Vaikasi .. 

Ani 

Adi 

ATani 

Purattasi.. 

Aippasi 

Kartigai .. 

Margali 

Tai 

Masi 

Panguni .. 



K. Y.5017 

Sak. 1838 
Vik. 1973 
(S.) Anala. 
K. 1091 (S. M.) 
K. 1091 (N. M.) 
39 g., 10 p. 
£.8. -1829 
(N.) Vibhava 
AD. 1917 
H. 1336 
Oct 17 

' K. Y. 5018 

Sak. 1839 
Vik. 1974 
(S.) Pmgala 
K. 1092 (S.M.) 

1 K. 1092 (N.M.) 

L 54 g.,4rlp. 

[ B.S. f323 
»' (N.)Sukla. 

A. D. 1918 
' H. 1337. 
1 Oct. 7. 



K. Y. 5019 

Sak. 1840 
Vik. 1975 
(8.) KfaJavukta. 
K. 1093 (S.M.) 
K. 1093 (N.M) 
10 g., 12 p. 
B. S. 1324. 
(N.) Pramoda 
A. D. 1919 
H. 1338 
Sep. 26. 



Obittitei... 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi.. 
Aippasi .., 
Kartigai.. 
Margali ... 
Tai 
Masi 

Panguni ... 

Chittirai.. 
Vaikasi.. 
Ani 
Adi 

Avani .. 

Purattasi. 
Aippasi .. 
Kartigai.. 
Margali .. 
Tai 
Masi 

Panguni ., 

Chittirai. 
Vaikasi ., 
Ani 
Adi 

Arani . 

Purattasi. 
Aippasi . 
Kartigai. 
Margali . 
Tai 
Masi 

Panguni . 



6 My 
3 Je 
6 Jl 
3 Au 
6 S 
1 O 

3 N 

5 D 

6 Ja 

1 F 

2 Mr 

5 Ap 
i My 

4 Je 

1 Jl 
4 Au 
7S 

3 O 

4 N 

6 D 

7 Ja 

2 F 
4 Mr 



14 32 

15 31 

16 32 

17 31 
17 30 
17 30 
16 30 
16 29 
14 30 
13 29 
13 31 

13 31 

14 31 

14 32 
16 31 
16 31 

16 31 

17 29 

15 30 
15 29 

13 30 
12 30 

14 30 



2 Je 
5 Jl 
2 Au 
S 

N 
D 
Ja 
F 
Mr 
Ap 



5 
7 
2 
4 

5 
7 ' 
1 
4 



6 Ap 13 
2 My 14 
5Je 14 
2J1 16 
5 Au 16 



1 S 

4 O 

6 N 
7D 

2 Ja 

3 F 

5 Mr 

7 Ap 
3 My 

6 Je 
3 Jl 

Au 
S 
O 
N 
I) 

3 Ja 

4 F 
6 Mr 



16 
17 
16 
15 
14 
12 
14 

13 
14 
14 
16 
17 
17 
17 
16 
15 
14 
12 
14 



31 
31 
32 
31 
31 

31 

30 
29 
80 
29 
30 
30 

31 

31 
32 
32 
31 
30 
30 
30 
30 
29 
30 
30 



K. Y. 5020 

Sak. 1841 
Vik. 1976. 
(S.) Siddharthi 
K. 1094 (S.M.) 
K. 1094 (N.M.) 
25 g., 44 p. 
B. S. 1325. 
(N.) Praiapati 
A. D. 1920 
H/1339 
Sep. 15. 



Chittirai.,, 
Vaikasi ... 
Ani 
Adi 

Avani .. 
Purattasi.. 
Aippasi .. 
Kartigai .. 
Margali .. 
Tai 

Masi .. 
Panguni.. 



1 Ap 
4 My 
1 Je 
4 Jl 
1 Au 
4 S 
60 
1 N 

3 D 

4 Ja 

6 F 

7 Mr 



14 
15 
16 
16 
16 
15 
15 
13 
12 
12 
12 



7 My 13 
3 Je 13 
7 Jl 
3 Au 
6 S 

2 

3 N 

5 D 

6 Ja 
1 F 
3 Mr 
5 Ap 



15 
15 
15 
16 
14 
14 
12 
11 
13 
12 



13 31 

14 32 

15 31 

16 32 

17 31 
17 30 
17 30 
16 30 
16 29 
14 30 
13 29 
13 31 



lMy 

4 Je 
1 Jl 

4 Au 
7 S 

3 O 

5 N 

6 D 

1 Ja 
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Magha 
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Chaitra 

Vaisakha ... 

Jyeshta ... 

Ashada 
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Bhadrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
Sravana ... 
Bhadrapada . 

Asvina 
Kartika 
Margasira ... 
Pausha 
Magha .. 
Phalguna .. 
Chaitra 
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6 My 14 

7 Je 12 

2 Jl 12 

3 Au 10 
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5 F 
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ID 
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6 Mr 
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16 Asvina ... 
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14 Margasira ... 
13 Pausha 

11 Magha 

13 Phalguna .. 

12 Chaitra 
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6 
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2 
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31 

30 
29 
28 
27 
26 
25 
24 
23 
21 
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29 14 . 
1 4 . 
32 54 . 
4 44 . 
36 34 

8 25 . 
40 15 , 
12 5 , 
43 55 
15 45 
47 35 
19 25 
51 15 



24 1 
4 11 

43 23 
19 47 

> 53 
23 16 
51 24 
18 6 

44 18 
) 10 44 
l 38 3 

6 40 
37 9 



23 6 ... 9 52 
54 56 ... 44 55 
26 46 ...O 21 56 
9 
. 38 11 
. 14 46 
. 49 3 
. 20 50 
.O 50 12 
17 25 
. 42 56 
. 7 41 



58 36 30 
30 26 ... 

2 16 ... 
34 6 ... 

5 56 ... 
37 47 

9 37 
41 27 
13 17 



Q S A 

10 51 9 
12 49 43 
14 48 17 
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20 43 57 
22 42 31 
24 41 5 
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1 4 55 
3 3 29 
5 2 2 

7 36 

8 59 10 
10 57 43 
12 56 17 
14 54 50 
16 53 24 
18 51 58 
20 50 31 
22 49 5 
24 47 38 
26 46 12 

1 11 29 
3 10 2 
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59 8' 
30 30 58 
60 2 48 
89 34 38 
119 6 28 
148 38 18 
178 10 8 
207 41 59 
237 13 49 
266 45 39 
296 17 29 
325 49 19 
355 21 9j 

19 37 28 
49 9 18 
78 41 8 
108 12 58 
187 44 48 
167 16 38 
196 48 29 
226 20 19 
255 52 9 
285 23 59 
314 55 49 t 
344 27 39j 
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.0 21 2 
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. 23 7 
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4 17 
2 51 
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16 59 58 
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20 57 5 
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26 52 45 
■ 1 18 3 



8 43 58^ 
38 15 4£ 
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363 5 59 ) 
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9 10 
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39 
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1 57 20 
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.. 48 18 
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2 17 38 
.. 55 11 
2 26 22 
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5 15 10 
7 13 44 
9 12 17 
11 10 51 
13 9 24 
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17 
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21 
23 
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7 58 
6 32 
5 5 
3 39 
2 12 
46 



27 22 18^ 

,56 54 8 
86 25 58 
115 57 48 
145 29 38 
175 1 28 
204 33 18 
234 5 8 
263 36 58 
293 8 49 
322 40 39 
352 12 29j 



30 
29 
28 
27 
26 
24 
24 
22 
22 
20 
19 
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1 ... 12 43 
32 50 ..«31 6 

4 40 27 49 14 
36 30 ... 9 44 

8 20 25 34 55 
40 10 ... 7 1 
12 1 230 46 48 
43 51 33 6 
15 41 ... 22 30 
47 31 21 9 57 
19 21 ... 5L 35 
51 11 20 25 44 



26 59 20 
1 24 37 
3 23 10 
5 21 45 
7 20 18 
9 18 51 
11 17 25 
13 15 58 
15 14 32 
17 13 6 
19 11 39 
21 10 13 
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Ci 
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16 28 47 ^ 
46 37 
75 32 28 
105 4 18 
134 36 8 
164 7 58 { 
193 39 48 f 
223 11 38 
252 43 28 
282 15 18 
311 47 9 
341 18 59; 
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TABLE XIII. 
Sunrise from 8° to 12° N. Latitude 

Lat. 8° +300" Lat. 9° 4-852" Lat. 10° +564" I-at. 11° +816" Lat. 12° +212* 

Long. Long. Long. Long. Long. 

& . e <u $ . B * © S 3 . 0) ^ . 



1B0 




■ ■■ q H © 5 © © 

A.D. A.D. A.D. 

1840— 1840— 1840— 

1920 1920 1920 

1 —447 4-31 +497 —443 +32 +1089 

2 445 61 530 441 65 1124 

3 443 92 562 439 97 1158 . 

4 440 123 596 436 130 U94 | 



5 438 153 t>29 434 162 1228 

6 436 184 661 432 194 1262 » 

7 434 215 694 430 227 1297 £ 

8 433 245 726 429 259 1333 

9 429 276 760 425 ~292 1367 ^ 
10 428 307 792 424 324 1400 



ft 



11 425 337 806 421 356 1415 

12 421 368 820 417 389 1431 Q 

13 418 399 834 414 421 1447 «S 

14 415 429 848 411 454 1462 | 

15 413 460 860 409 486 1476 ^ 

16 409 491 875 405 518 1492 g 

17 405 521 890 401 551 1509 ^ 

18 402 552 904 398 583 1524 -3, 

19 398 583 918 394 616 1540 | 

20 394 613 933 390 648 1557 ^ 

21 390 644 948 386 680 1573 

22 387 675 961 382 713 1589 £ 

23 384 705 975 379 745 1604 £ 

24 381 736 989 377 778 1619 g 

25 378 767 1005 374 810 1634 

26 376 797 1016 372 842 1648 

27 372 828 1030 369 875 1653 _S 

28 369 8£9 1044 367 907 1678 

29 366 889 1057 364 940 1693 

30 363 920 1071 362 972 1707 

3 1 360 931 1090 360 984 1722 

32 357 941 1099 357 996 1737 

33 354 952 1112 355 1009 1751 

34 351 963 1126 353 1021 1765 

35 348 973 1140 350 1033 1780 *' 

36 346 984 1152 344 1045 1799 2 

37 34 995 1169 338 1058 1817 8 - 

38 334 1006 1186 332 1070 1835 

39 328 1016 1203 326 1082 1853 ^ 

40 321 1027 1220 319 1095 1873 t> 

J 

41 315 1038 1237 313 1107 1891 *H 

42 308 1048 1247 306 1119 .1885 IT 

43 301 1059 1225 299 1131 1880 § 

44 295 1070 1219 293 1144 1873 g 

45 288 1081 1213 286 1156 1864 g 

46 281 1091 1207 279 1168 1862 w 

47 274 1102 ' 1202 272 1180 1857 § 

48 267 *1113 1196 265 1193 1851 ^ 

49 260 1123 1190 258 1205 1846 §> 

50 252 1134 1185 250 1217 1541 •§ 

5 

51 245 1145 1180 243 1229 1836 _ 

52 238 1156 1174 236 1242 1830 -a 

53 230 1166 1169 228 1254 1826 jj 

54 223 1177 1163 221 1266 1820 *3 24 

55 216 1188 1159 213 1278 1815 > 

56 208 1198 1153 206 1291 1810 ^ 

57 199 1209 1149 197 1303 1806 S 

58 194 1220 1141 192 1315 1799 ^ 

59 1 89 1231 1134 187 1327 1791 

60 184 1241 1126 182 1340 1784 
'61 179 1252 ,1118 178 1352 1775 

62 174 122o mi 174 1339 1767 
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TABLE XIIL 
Sunrise from 8° to 12° N. Latitude. 

Liat. 10° +564" JLat. 11° +816" I*t. 12°. +212" 

Long. Long. Long. 
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A.D. A.D. ID. 

1840— 1840— 1840— 

1920 1920 1920 

.1226 +1107 —165 +1327 4-1763 1 —165 +1427 +1578 —ICS +1528+1941 14 — 165 +1617 +1438 

1214 1103 156 1314 I860 2 156 1415 1575 156 1516 1938 15 156 1606 1436 

Tool 1099 147 1302 m" 3 147 1402 1571 147 1504 1935 16 1*7 1595 1434 

U88 1096 138 1289 U53 4 138 1390 1568 138 1492 1932 17 138 IMS 1431 

U76 1092 129 1277 1749 5 129 1378 1565 129 14M. 1930 1 8 128 1572 1430 

1163 1088 120 1264 1746 5 6 120 1365 1561 119 1469 1928 1 9 H« 1561 . 1428 

1150 085 110 1252 1U3 1 7 HO 1353 1559 110 1459 J925 20 HO 1550 1426 

1137 082 101 239 1739 1 8 101 1340 1555 101 1445 W m 21 100 1538 1424 

1 25 1079 91 1227 1737 "* 9 91 1328 1553 9F 1433 1921 § 22 91 1527 1421 

llS l065 82 1214 VW * 10 82 1316 1539 82 H21 1907 £23 81 1516 1407 

I s 

1099 1053 72 1202 1711 (§ 11 72 1303 1526 72 1409 1893 24 

1086 1039 63 1189 1697 - 12 63 1291 1513 63 1397 1879 25 

1074 1026 54 1176 1683 B 13 54 1278 1499 54 1385 1 865 26 

1061 1014 43 1164 1671 S 14 « 1266 1487 43 1 373 1 85 2 27 

1048 1001 34 , 1151 1658 f 15 34 1254 .1473 H 1362 1838 28 

1035 987 25 1139 1644 ^ i 6 25 1241 1459 2i> 1350 18.24 29 

1023 975 15 1126 1631 S 17 1» 1229 1447 15 1338 1811 30 

1010 962 5 1114 1619 18 5 1216 1434 5 1326 1797 1 

997 949 + 4 1101 1605 I 19 + * 1204 1420 + 4 1314 1783 2 

985 936 14 1089 1592 e 20 1± 1192 1407 14 1302 1770 3 

972 923 23 1076 "1571 | 21 23 1179 1393 23 1290 1755 4 

959 910 33 1064 1566 ^ 22 33 1167 1381 33 1278 1742 5 

946 898 43 1051 1553 :S- 23 43 1154 1368 43 1266 1729 6 

934 884 52 1039 1539 5 24 52 1142 1354 52 1254 1714 7 

921 871 61 1026 1526 - 25 61 1130 1310 61 1243 1700 8 

908 858 71 1014 1513 ^ 26 71 1117 1327 71 1231 1687 9 

895 846 81 1001 1500 I 27 81 1*05 1315 81 1219 1674 10 

883 832 90 988 1486 ^ 28 90 1092 1301 90 1207 1659 11 

870 824 104 976 1478 29 104 1080 1292 104 1196 1650 12 

847 811 114 953 U65 30 H4 1057 1279 114 1173 1637 13 

825 799 124 931 1452 31 124 1034 1266 124 1149 1623 ^14 

802. 785 133 908 U39 32 133 1012 1253 134 1126 1610 £ 15 

780 773 143 885 1426 1 H3 989 1240 143 1103 1596 16 

757 760 153 862 1413 2 153 966 1227 153 1079 1582 17 

735 747 162 840 1399 3 162 943 1213 163 1056 1569 18 

712 734 172 817 1387 j 4 172 920 1200 172 1033 1555 19 

690 721 182 794 1374 S 5 182 898 1188 182 1010 1542 20 

667 708 191 772 1359 > 6 191 875 1174 191 986 1527 21 

645 694 200 749 1347 2 7 200 852 1160 200 963 1513 22 

622 681 209 726 1333 m 8 209 829 1145 210 940 1498 23 

600 680 218 703 1331 *S 9 218 806 1141 219 916 1492 24 

577 68(3 228 681 1329 I 5 10 228 784 1138 228 893 1487 25 

555 680 237 658 1327 ^ 11 237 761 1134 237 870 1481 26 

532 679 246 635 1325 * 12 246 738 1130 246 846 1476 27 

510 676 253 613 1320 §■ 13 254 715 1125 255 823 1470 28 

487 675 262 590 1318 ¥. 14 263 692 1122 264 800 1465 29 

465 675 272 667 1317 * 15 272 670 1118 273 777 1459 30 

442 674 280 544 1313 * 16 281 647 1114 281 753 1453 31 

420 672 289 522 1311 £ 17 289 624 1109 290 730 1447 1 

397 672 297 499 1308 - 18 298 601 1105 298 707 1441 2 

375 671 306 476 1305 1 19 306 578 1100 307 683 1435 3 

352 670 315 454 1293 *| 20 315 556 1096 316 660 1430 4 

§* 

330 668 323 431 1300 « 21 323 533 1091 324 637 1423 5 

307 667 331 408 ,1296 ^ 22 331 510 1086 332 613 1417 6 

285 664 339 385 1293 ~> 23 339 487 1031 339 590 1409 g 7 

262 663 347 363 1290 ^ 24 347 464 1077 348 567 1404 8 

239 659 354 340 1285 < 25 354 . 442 1071 355 544 1396 ^ 9 

217 666 357 317 1275 26 358 419 1062 359 520 1386 

194 659 360 295 1265 f 27 362 396 1053 363 497 1375 .1 

172 662 363 272 1260 K 28 366 372 1044 367 472 1365 2 

162 665 367 261 1253 29 369 359 1034 371 457 1354 3 

152 672 374 249 1249 30 376 346 1028 379 443 1348 * 

143 679 381 238 1244 31 383 333 1022 385 428 1339 15 
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1482 


1362 


43 


1470 


1349 


34 


1459 


1335 


24 


1448 


1321 


15 


1437 


1306 


5 


1425 


1292 


+ 4 


1414 


1277 


14 


1403 


1263 


23 


1391 


1248 


* 33 


1380 


1234 


43 


1369 


1220 


52 


1357 


1205 


61 


1346 


1191 


71" 


1335 


1177 


81 


1324 


1163 


90 


13L2 


1148 


104 


1300 


1138 


114 


1276 


1124 


124 


1252 


1110 


134 


1228 


1096 


144 


1204 


1082 


153 


1180 


1067 


163 


1157 


1054 


173 


1133 


1040 


182 


1109 


1025 


191 


1085 


1010 


201 


1061 


996 


210 


1037 


982 


219 


1013 


975 


229 


989 


970 


238 


965 


963 


247 


941 


956 


256 


91« 


949 


265 


894 


943 


273 


- 870 


935 


282 


846 


928 


290 


822 


921 


299 


79.8 


914 


307 


774 


906 


316 


750 


900 


324 


726 


892 


332 


702 


884 


340 


679 


876 


348 


655 


869 


356 


631 


861 


360 


60? 


849 


364 


583 


838 


369 


560 


827 


374 


544 


816 


380 


529 


807 


387 


513 


798 



126 
127 
128 
129 
130 
131 
132 
133 
134 
135 

136 
137 
138 
139 
140 
141 
142 
143 
144 
145 

146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 

157 
158 
159 
160 
161 
162 
163 
164 
165 
166 

167 
168 
169 
170 
171 
172 
173 
174 
175 
176 

177 
178 
179 
180 
181 
182 
183 
184 
185 
186 



o o 

a* 



Lat. 8° 4-300" 
Long. 



« 00 B 

~ o C 

$ 8 ? 
eh.S~ 



TABLE xiil 
Sunrise from 8° to 12° N. Latitude. 



I<at. 9° +852" 
Long 



bo 

. o 

GO * r "' 

•0 



Lat. 10° +564" 
Long. 



S' to 

~ a 

O Q 

PI * 



si 

o a> 

aft 
© 



AD. 

1840— 
1920 

+385 +133 +685 +387 +227 +1239 
390 123 690 393 215 1245 



B « * 
5 d * 

cur 

AD. 

1840- 
1920 



5 



I*at. 11° +786" 
Long. 



<5 



Cj CO 
u_i O 



o " 



go 09 



© 



° § 3 

gas 



S| 

«H O 

o o 
cr 1 # 



b0 
o J 



155 



&at. 12° +212" 
Long* 



•t 

EH 
© 



s «. 

O w 

""2 a; C 
5 « « 



I 



0) 

em O 
O O 
V © 



396 
405 
409 
415 
421 
427 
434 
438 



511 
510 
509 
508 
507 
506 
505 
504 
503 
501 



114 
104 
94 
84 
75 
65 
55 
45 



696 
705 
709 
715 
721 
727 
734 
738 



399 
407 
412 
418 
424 

m 

437 
441 



444 


Aft 


7A.A. 
1 44 


44/ 


449 


9ft 


74 Q 


4K9 
4t>^ 


454 


1ft 

ID 


7fi4 


4K7 
40 / 


461 


ft 

o 


7ft 1 


404 


464 





7ft4 

•I U4 


40 / 


469 


o 

V 


» v«7 


479 

4 I <o 


474 


o 


774. 

• it 


4.77 
41/ 


478 


n 

V 


77M 

I/O 


481 


483 





783 


486 


484 





784 


487 


486 





786 


488 


487 





787 


490 


489 





789 


491 


490 





790 


492 


491 


• 


791 


494 


492 





792 


495 


494 





794 


496 


495 





795 


497 


496 





796 


498 


498 





798 


499 


500 





800 


600 


501 





801 


501 


502 





802 


503 


503 





803 


505 


504 





804 


507 


505 





805 


509 


506 





806 


510 


508 





808 


512 


509 





809 


513 


510 





810 


514 


511 





811 


515 


512 





812 


515 


513 





813 


516 


513 





813 


516 


513 





813 


516 


514 





814 


517 


515 * 





815 


518 


515 





815 


518 


514 





814 


617 


513 





813 


516 


512 





812 


516 





<W 












811 
810 
809 
808 
807 
806 
805 
804 
803 
801 



515 
514 
513 
512 
511 
510 
509 
508 
506 

m 



204 1251 * 

193 1258 «S. 

181 1264 $4 

170 1270 2 

159 1276 H? 

147 1282 g 



136 
125 

113 
102 
91 
79 
68 
57 
45 
34 
23 
11 















1289 



1293 H 10 



AD 

1840— 
1920 

1 +389 +320 +1015 +392 +414 +1332 

2 396 307 1009 399 399 1324 
402 295 1003 405 385 
409 282 -997 411 370 
415 269 990 418 356 
421 256 985 424 341 
427 243 991 430 327 **o* 
433 230 997 436 312 1287 
439 217 1003 441 298 1291 
444 204 1008 447 283 1295 



1299 to 11 

1304 12 

1809 $ 13 

1316 ft 14 

1319 3 15 

1324 "3 16 

1329 17 

1333 3 18 

1338 -3 19 

1339 §> 20 

1340 i| 21 

1342 22 

1343 g 23 

1344 g 24 

1346 .< 25 

1347 26 
27 



1348 N 

1349 £ 28 

1350 29 

1351 30 

1352 31 








1353 
1355 
1357 
1359 • 
1361 3 
1362 5 
1364 <l 



1 
2 
3 
4 
5 
6 
7 






1365 




8 





1366 


1 


9 





1367 


1 


10 













1367 




11 





1368 


•r-t 

PI 


12 





1368 


3 


13 





1368 




14 





1369 




15 





1370 




16 





J.370 




17 





1369 




18 





1368 




19 





1368 




20 





1367 




21 





1366 


< 


22 





1365 




23 





1364 


en 


24 





1363 




25 
26 





1362 







1361 




27 
28 





1360 







1358 




29 





1856 




80 



450 
455 
460 
466 
470 
475 
480 
484 
489 
490 

491 
493 
494 
495 
496 
498 
499 
500 
501 
502 
503 

504 
506 
508 
510 
512 
513 
514 
516 
517 
517 

519 
519 
520 
520 
521 
521 
521 
520 
520 
520 



518 
517 
516 
514 
513 
512 
511 
509 
507 



A.D. 

1840— 
1920 



1316 
1307 
1300 
1291 



gj of J 
© 

A.D. 

1840- - 
1920 



191 1014 

178 1019 

166 1024 

153 1030 

140 1034 

127 1039 



114 
101 

88 
75 

62 
4d 
37 
24 
11 











1074 
1076 



1044 
1018 
1053 
1054 

1055 
1057 
1058 
1059 
1060 
1062 
1063 
1064 
1065 
1066 
1067 

1068 
1070 
1072 











1077 
1078 
1080 
1081 
1081 



1083 
1083 
1084 
1084 
1085 
1085 
1085 
1084 



1084 
1084 










1083 
1082 
1081 
1080 
1078 
1077 
1076 
1075 
1073 
1071 



453 
458 
463 
468 
473 
478 
483 
487 
490 
492 

494 

495 
496 
497 
499 
500 
501 
502 
503 
504 
506 

508 

510 , 

512 

514 

515 

517 

518 

520 

521 

521 

522 
523 
524 
524 
524 
525 
524 
524 
524 
523 

523 
522 
621 
520 
518 
617 
515 

514 ~ 

512 

510 



254 
240 
225 
211 
196 
182 
167 
153 
138 

124 
109 
95 
80 
66 
51 
36 
35 
34 
32 
31 



1300 

1304 

1308 

1312 

1315 

1319 

1323 

1326 

1328 

1328 

1329 

1329 

1329 

1329 

1329 

1329 

1329 

1329 

1329 

1328 

1329 



16 


+394 


+ 497 


+789 


17 


401 


481 


780 


18 


407 


466 


771 


19 


413 


450 


761 


20 


420 


434 


752 


21 


426 


419 


743 


22 . 


- 432 


403 


732 


23 


438 


387 


735 


24 


444 


372 


738 


25 


449 


356 


741 


26 


455 


340 


744 


27 


460 


324 


746 


28 


465 


309 


.748 


29 


471 


293 


751 


30 


475 


277 


753 


31 


480 


262 


755 


1 


485 


246 


757 * 


2 


490 »■ 


230 


759 


3 


494 


215 


760 


4 


497 


199 


761 



5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 



30 1330 g 16 

29 1331 -g 17 

28 1332 S 18 

26 1332 S 19 

25 1332 & 20 

24 1333 21 
1334 22 



23 

22 1335 

20 1335 

19 1333 

18 1333 

17 1333 

16 1333 

14 1332 

13 1330 

12 1330 

11 1328 

10. 1327 

8 1326 

7 1323 



5 
4 
2 
1 




23 
24 
25 

26 
27 
28 
29 
30 
i 
2 
3 
4 
5 

ft' 6 
J 7 



1322 
1320 _ 
1318 S 8 
1316 § 9 
1312 10 
1310 11 



1307 

1 1305 

2 1302 
4 1298 



12 
13 
14 
15 



500 

502 

504 

506 

507 

508 

509 

510 

611 

512 

513 

514 
515 
516 
518 
51? 
520 
522 
524 
525 
525 

526 
527 
527 
•528 
528 
528 
528 
528 
527 
627 

526 
525 
525 
524 
522 
521 
519 

518 - 

516 

514 



183 
167 
152 
136 
120 
105 . 

88 

85 

82 

80 

77 

74 
71 
68 
66 
63 
60 
57 
54 
52~ 
49 

46 
43 
40 
38 
35 
32 



24 
21 

18 
15 
12 
10 
7 
4 

- 3 
6 
9 



761 
760 
759 
758 
757 
755 
753 
751 
74S 
748 
J46 

744 
742 
,740 
740 
738 
736 
734 
733 
731 
728 

726 
725 
722 
720 
717 
714 
711 
708 
704 
701 

697 
694 
691 
687 
682 
678 
673 
669 
664 
659 



# . . ' - 

186 TABLE XIII. 

Sunriw from 8" to 12» H. Latitude. 

tl In m l lim ii i i f Mi iilii 

I s l-s r-.s-S.aS |.s -pa ^ & 3* g-6-. 

tt- V 88" 

is ss. s 1 H in :s i i i s ? is s s 

191 488 «8 4|1 « JjJ, 3 6 i9 l . 1065 »4 U [«» 29 618 

IS £ S S * aia I S S KB » •« 8 S 

s is « a « ii iS a °« JS a » SsS 486 M M 

* - m « 11 » . - «? s HE I? 15! 8 IS 




4-799 


+ 502 


797 


500 


794 


497 


791 


494 


788 


491 


785 


488 


782 


485 


779 


482 


776 


479 


773 


476 


769 


472 


765 


468 


762 


465 


758 


461 


754 


457 


750 


453 


745 


448 


740 


443 


736 


439 


725 


434 



4S? 469 769 47| 1324 987 474 18 1182 ,27 -~ 

2 466 766 468 0. 1320 g. ^ 971 471 19 1 64 28 *» 

4*1 462 762 466 1317 3 ^ 954 467 20 46 29 471 

IS «8 758 461 1302 H ft 937 463 22 127.. 30 *g 

I s I 111 HI III? g » i Is 1 s a s 
i S ■ S-'g- iil a i s a.sai a s. a. 

S2 481 » 424 » .. , 5 M0 70 344 

Z » « '» 130 S 2K1S-S ! .S ffi S ' ; . .. s »■■ •» 

IT; si °» a- a »i 3 a- s s g s 4j s « «■ a 

is is s « ' i s s si °» ? s i- a "t » » 
! ! is « s a ?» a -s x s s a a a « »■». 

. &{ W O 6»» »° ° 1059 „, , M 91 83 2 16 402 1M «| 

*" .» » "» a o 1 E 5" E ! K 1? S IS 5S 

.|4o m ,M» {J" -" Jg S J + 3 „ 87 690 J7i IB. ™ 19 ^ 

Si » ? ?» g 11 S I ; «$ j» .53 S 1.1 « ll 961 « _ j 

is » o si « 5; »t ; i ss s ;i9 « i» jjj ii si js i; 
.SS-« : » fg Eli? m s ts is s s- - » - » 

M , » 16 960 » ,^ ?S 8 12 321 1" 999 »J *i 662 26 46 m 

H 5s s b s g i I s a a I i s ii s: a s 
tii S S | slilis II 5 T i i s 
I S 1 S || lis S.S S SS S,i,a- s a 

5 : :: : a 1 -. » • « iss sh s i s 

-g s s- 2 i i- .Sis is a i s i aj s-a 
g s in ?s i a » 3 s s is-.? » i? s sj s 

1 11 1.1 1 1>I I I I ^ a-u 3 «ai 



J 



A* 



TABLE XHI. 
Sunrise from 8° to 12° N Latitude. 



tat. 8° +300" 
Long. 



CD 

a * 



d,g og-9 



CD . 



I 1 8.3 If 



© 

AD, 

1840— 
1920 



«3 - 



tat. 9° +852" 
Long. 

« • rt ' S" 

On P 00 03 

! Sail 

© « 



§ 

Q • 



£at. 10° +564" 
Long. 



8P. V . . 

O CO £ « • 

^ sis 

a s « ■ s * 



ILat* 11° +816" 
Long. 



CD 

S CO 

e+H O 
O O 
. <» 

a* 



<D . 

9 J? 

■si 

* 09 

&.S 



be 

q w g « -t ■ _s 



tS7 



Lat. 12° +212" 
Long. 



bo 

#S5gJ 



CD • 

SCO 

a 

*H © 

d w 



A.D. 

1840— 
1920 



247 


+ 160 


—262 


—252 


+ 160 


— 363 


248 


150 


285 


285 


150 


385 


219 


140 


307 


317 


140 


408 


250 


130 


330 


350 


130 


431 


251 


120 


352 


362 


120 


454 


252 


110 


61f> 


J. IK. 
4: ID 




4.7ft 


253 


100 


397 


447 


100 


499 


254 


90 


'420 


480 


90 


522 


255 


80 


442 


503 


80 


544 


258 


70 


465 


525 


70 


567 


257 


60 


487 


548 


60 


590 


258 


50 


510 


571 


50 


613 


259 


40 


532 


594 


40 


635 


260 


30 


555 


616 


30 


658 


261 
262 


20 


577 


639 


20 


681 


10 


600 


662 


10 


703 


263 





623 


685 





726 


264 


—10 


645 


707 


—10 


749 


265 


20 


667 


730 


20 


772 


266 


29 


690 


752 


28 


794 


267 


38 


712 


773 


37 


817 


268 


48 


735 


796, 


47 


840 


269 


59 


757 


820 


57 


862 


270 


68 


780 


842 


66 


885 


271 


78- 


802 


864 


77 


908 


272 


88 


825 


887 


87 


931 


273 


98 


•847 


910 


97 


953 


274 


lOi 


870 


929 


104 


976 


275 


ill 


883 


948 


111 


988 



162 
130 
97 
64 
31 
- 1 



AD. 

1840- • 
1920 

1 4. 160 —463 —195 +160 —565 

2 150 486 228 150 588 



34 | 8 
56 | 9 
79 Pq 10 



3 



257 5 18 
280 ^ 19 
20 



S>21 



302 

324 m - 
346 a 22 

369 g- 23 
- 24 
3 25 
is 26 
^ 27 
28 
29 



390 
414 
437 
459 
479 
498 



276 


119 


895 


969 


118 


1001 


518 


277 


126 


908 


988 


126 


1014 


539 


278 


134 


921 


1010 


133 


1026 


558 


279 


141 


934 


1029 


140 


1039 


577 


280 


149 


946 


1050 


148 


1051 


698 


281 


156 


959 


1070 


155 


1064 


617 


282 


164 


9V2 


1090 


162 


1076 


637 


283 


171 


985 


1110 


170 


1089 


657 


284 


179 


997 


1131 


177 


1101 


677 


285 


186 


1010' 


1127 


184 


1114 


672 


286 


194 


1023 


1125 


192 


1126 


667 


267 


201 


1035 


1121 


199 


1139 


662 


288 


209 


1048 


1118 


206 


1151 


657 


289 


216 


1061 


1114 


214 


1164 


663 


290 


224 


1074 


1112 


221 


1176 


647 


291 
292 


231 


1086 


1108 


228 


1189 


642 


239 


1099 


1105 


236 


1202 


638 


293 


246 


1112 


1102 


243 


1214 


633 


294 


254 


1125 


1099 


250 


1227 


627 


295 


261 


1137 


1095 


268 


1239. 


623 


296 


269 


1150 


1092 


265 


1252 


618 


297 


276 


1163 


1089 


272 


1264 


613 


298 


284 


1176 


1086 


280 


1277 


608 


290 


291 


1188 


1082 


287 


1289 


603 


300 


299 


1201 


1080 


294 


1302 


598 


301 


306 


1214 


1076 


302 


1314 


594 


302 


814 


1226 


1073 


309 


1327 


588 


> 303 


321 


1239 


1069 


316 


1339 


683 


304 


325 


1252 


1063 


323 


1352 


578 


305 


328 


1241 


1065 


326 


134Q 


569 



I 



1 

2 
3 
4 
5 
6 
7 

s 8 

§> 10 

*■ 11 
B 12 
2 13 

a 1 4 

s 16 

i 17 

i 18 
§> 19 
3§ 20 

21 
g 22 
K 23 
^ 24 
| 25 
^ 26 
27 
28 
29 



140 
130 
120 
110 
100 
90 
80 
70 



509 
532 
554 
577 
600 
623 
646 
668 



261 
294 
326 
359 
392 
426 
448 
471 



60 691 493 

50 714 516 

40 737 538 

30 760 560 

20 782 683 

10 805 605 

828 628 

-10 851 649 

20 874 676 

28 896 693 

37 919 714 

47 942 737 

57 965 759 

66 988 780 

77 1010 804 

87 1033 826 

97 1056 849 

104 1080 868 

111 1092 887 



118 1105 907 

125 1117 926 

133 1130 947 

140 1142 966 

147 1154 985 

154 1167 1006 

162 1179 1025 

169 1192 1045 

176 1204 1064 

183 1216 1057 

191 1229 1051 

198 1241 1045 

205 1254 1038 

212 1266 1031 

220 1278 1025 

227 1291 1018 

234 1303 1012 

241 1316 1005 

249 1328 999 

256 1340 992 

268 1353 985 

270 1365 979 

278 1378 973 

285 1390 966 

292 1402 959 

299 1415 952 

806 1427 946 

314 1440 940 

321 1452 933 

324 1438 922 



140 
130 
120 
110 
100 
90 
80 
70 



612 
635 
658 
632 
705 
728 
752 
775 



AD. 

1840— 
1920 

— 65 
88 
122 
155 
1«8 
222 
255 



15 
16 
17 
18 
19 
20 
21 

290 S 22 
^ 23 
24 



334 S 



60 798 356 2 5 

50 821 378 26 

40 845 399 27 

30 868 421 28 

20 891 443 29 

10 915 465 30 

938 487 31 

-10 961 508 1 

20 985 529 2 

28 1008 551 3 



AD. 

1840— 
1920 

+ 160 —656 —762 

150 679 795 

140' 703 £29 

130 727 863 

120 75 1 897 

110 775 931 

100 799 965 

90 823 998 

80 847 1019 

70 871 1041 

60 895 1062 

50 918 1083 

40 942 1104 

30 966 1126 

20 990 1147 

10 1014 1168 

1038 1190 

—10 1062 1210 

20 1086 1230 

28 1110 1252 



37 


1031 


572 




4 


37 


1134 


1272 


47 


1054 


, 594 




5 


47 


1157 


1293 


57 


1078 


615 




6 


57 


1181 


1314 


66 


1101 


636 




7 


66 


1205 


1335 


77 


1124 


659 




8 


77 


1229 


.1357 


87 


1148 


*681 




9 


87 


1253 


1378 


97 


1171 


703 




10 


97 


1277 


1400 


104 


1196 


722 




11 


104 


1300 


1418 


111 


1208 


741 




12 


111 


1311 


im 


118 


1220 


760 


>* 13 


118 


lc>23 


1455 


125 


1232 


778 


M 

c8 


14 


125 


1334 


1473 


132 


1246 


798 




15 


132 


1345 


1491 


139 


1255 


816 




16 


139 


1356 


1509 


146 


1267 


835 




17 


146 


1368 


1528 


154 


1279 


855 




18 


153 


1379* 


1546 


161 


1291 


8Y4 




19 


160 


1390 


1564 


168 


1303 


893 




20 


167 


1402 


1583 


175 


1315 


911 




21 


174 


1413 


i602 


182 


1329 


903 




22 


181 


1*2* 


1592 


189 


1339 


894 




23 


188 


1486 


1583 


196 


1351 


886 




24 


195 


1447 


1573 


204 


1363 


878 




25 


202 


1458 


1564 


211 


1374 


870 




26 


209 


1469 


1554 


218 


1386 


862 




27 


216 


1481 


1545 


225 


1398 


853 




28 


223 


1492- 


1535 


232 


1410 


845 




29 


230 


1603 


1526 


239 


1422 


836 




30 


237 


1515 


1516 


246 


1434 


828 




31 


244 


1526 


1507 


254 


1446 


821 




1 


251 


1537 


1497 


261 


1458 


812 




2 


258 


1549 


1488 


268 


1470 


804 




3 


265 


1560 


1478 


275 


1482 


796 




4 


273 


1571 


1470 


282 


1493 


787 




5 


281 


1582 


1461 


289 


1505 


779 




6 


288 


1594 


1462 


296 


, 1517 


770 


CD 


7 


295 


1605 


1442 


304 


1529 


763 




8 


303 


1616 


1434 


311 


1641 


754 




9 


310 


1628 


1424 


318 


1552 


746 




10 


317 


1640 


1415 


321 


1537 


734 




11 


320 


1623 


1401 



O 3 
(0 



Lai.. 8° +300" 
Long. 



TABLE XIII* 
Sunrise from 8 to 12° N. Latitude 
Lat. 9 



**w o 
o o 



5^ 



© 



H 

AD. 

1840- 
1920 



a 3 
•g 8 

d * 



+852" 
Long. 

.,8 



Lai 10° +564" 
Long. 



Lai. 11° +816" 
Long. 



.as ° § 



t4 t»J £ 



© 5 

AD. 

1840— 
1920 



5 

° § 



308 


— 382 


1 OQ1 
1 AOL 


— iu*o 


--*Oi)U 


, 1327 


307 


335 


i ft on 
12ZU 


1 AjI 1 
1041 ^ 


ooo 


1315 


308 


339 


. 1209 


1 All it 
1004 


JO* 


1303 


309 


342 


1198 






1 9Q1 


310 


346 


i loo 


luiy 


0-±*t 


1278 


311 


349 


1177 


1 Al O 

1011! 


«14.7 

Oab I 




312 


353 


1166 


1005 


351 


1254 


313 


356 


1156 


997 


354 


1242 


314 


360 


1140 


QQA 

yyu 


358 


1229 


315 


363 


11d4 


QQ3 


3£1 


1217 


318 


OCtT 


ll^O 


yoo 


865 


1205 


317. 


WO. 


1 1 1 3 

1 llo 




368 


1193 


318 


) f4 


i inQ 
1KM 


QAQ 


372 


1180 


319 


AN 


1 AOl 

1091 


o 1 4 


875 


1168 


320 


ool 


lUol 




379 


1156 


321 


O OA 

do4 


1U7U 




382 


1144 


322 


388" 


1059 


793 


386 


1131 


323 


391 


1048 


766 


389 


1119 


324 


d90 


t AQ O 

lOoo 


7QQ 
1 0«7 


393 


1107 


325 


ono 

oyo 




711 
' 1* 


396 


1095 


328 


402 


l Al a 
iOio 


OOO 


400 


1082 


327 


405 


10UD 




403 


1070 


328 


409 


yyo 


oou 


407 


1058 


329 


Jin 

±12 


no 4 


firm 


410 


1045 


33U 


./lift 


Q7Q 


O 1 o 


414 


1033 


331 


41o 


Q£3 


547 


417 


1021 


332 


•422 


962 


521 


419 


1009 


333 


425 


941 


493 


422 


996 


334 


a on 
45sy 


ydi 


4.fiF» ' 


425 


984 


335 




y^o 




428 


972 


336 


-4dZ 


QQQ 

otjy 




'428 


940 


Qorr 

o37 


4 do 


csoy 


UIO 


429 


907 


338 






*M7 


429 


&75 


339 


ill} J 

4*>4 


7Q7 

i y i 


31 ft 

OlO 


430 


842 


340 


4d4 


7AK^ 


287 


430 


810 


341 


* 4d» 


' OD 


2^ft 


431 


778 


342 


4o0 


lUD 


227 


431 


745 




436 


675 


197 


432 


713 


344. 


436 


640 


167 


432 


680 


345 


437 


613 


137 


433 


648 


348 


437 


583 


106 


433 


616 


347 


438 


552 


77 


434 


683 


348 


438 


521 


46 


434 


651 


349 


439 


491 


16 


435 


518 


350 


439 


460 


+ 14 


436 


486 


351 


440 


429 


44 


436 


454 


352 


440 


399 


75 


436 


421 


353 


441 


368 


104 


437 


389 
356 


354 


441 


337 


135 


437 


355 


442 


307 


165 


438 


324 


^356 


442 


276 


19£ 


438 


292 


357 


443 


245 


225 


439 


259 


358 


443 


215 


• 266 


439 


227 


359 


444"* 


184 


285 


440 


194 


360 


444 


153 


316 


440 


162 


361 


445 


123 


346 


HI 


180 


362 


445 


92 


376 


441 


97 


363 


446 


61 


.'. 406 


442 


65 


364 


446. 


31 


437 


442 


32 


365 


447 





466 


443 






551 
543 
533 <» 
526 g 
516 *P 6 
609 JS 7 
498 * 8 
490 ^ 9 
481 10 
I 

453 *i 11 
423 £j 12 
39$ £ 13 
360 S 14 
337 A 15 
308 - 16 
279 | 17 
250 "3 18 
221 §» 19 
192 ^ 20 

164 - 2L 
134 J 22 
106 S 23 
76 ^ 24 
48 | 25 
19 £ 26 
27 
28 
29 

1 
2 
3 
4 
5 
6 
7 
8 
^ 
10 



41 
71 

100 

132 
164 
196 
228 • 
260 % 
291 ."S 
324 g 
355 



419 ^ 11 

451 a 12 

483 § 13 

515 § 14 

547 jg 16 

579 j 16 
610 | 
643 X 
674 1 



707 j| 



738 
770 
802 
834 
866 
898 
929 
962 
993 
1026 
1057 



17 
18 
19 
20 



•r* 21 

• i 22 



24 
25 
26 
27 
28 
29 
30 
31 



-327 
331 
334 
337 
341 

, 344 
347 
351 
354 
357 

361 
364 
367 
371 
374 
377 
381 
384 
387 
391. 

394 
397 
401 
404 
407 
411 
414 
417 
421 

424 
424 

425 
425 
42B 
426 
427 
427 
428 
428 

429 
429 
430 
430 
431 
431_ 
432 
432 
433 
433 

434 
434 
435 
435 
436 
436 
437 
437 
438 
438 
439 



bo 



© 



-1424 
1411 
1397 
1383 
1369 
1355 
1342 
1328 
1314 
1300 

1281 
1273 
1259 
1245 
1231 
1217 
1204 
1190 
1176 
1162 

1148 
1135 
112 L 
1107 
1093 
1079 
1066 
1052 
1038 

1024 
990 
956 
922 
888 
854 
820 
785 
751 
717 

683 
649 
615 
581 
647 
513 
479 
444 
410 
376 

342 
308 
274 
240 
206 
172 
138 
103 
£9 
35. 




o g n 

eg «Q « 



■ 9-S 

«M O 

O o 



• fl £ a 2 

fi Slf - 

5 .a o.gH 



© 



•»» 

4 



AD. 

1840— 
1920 

—911 - 
902 
891 
880 
870 
859 
849 
839 
828 
817 

787 
756 
725 
685 
674 
633 
602 
571 
540 
510 

479 

448 
418 
387 
356 
326 
294 
263 
233 

202 
168 
135 
101 

68 

34 
1 

+ 34 
67 
101 

135 
169 
202. 
236 
269 
303 
337 
371 
404 
438 

471 

505. 
538' 
572 
605 
639 
673 
707 
740 
774 
807 



-324 
328 
331 
334 
338 
341 
344 
348 
351 
354 

358 
361 
364 
368 
371 
374 
378 
381 
384 
388 

391 
394 
398 
401 
404 
498 
411 
414 
418 

420 
420 
421 
421 
422 
422 
423 
423 
424 
424 

425 
,425 
426 
436 
427 
427 
428 
428 
429 
429 

430 
430 
431 
431 
432 
432 
433 
433 
434 
434 
435 



-1521 
1506 
1490 
1475 
1460 
1444 
1429 
1413 
1398 
1383 

1367 
1352 
1336 
1321 
.1306 
1290 
1275 
1259 
1244 
1229 

1213 
1198 
1182 
1167 
1152 
1136 
1121 
1105 
1090 

1076 
1040 
1004 
968 
932 
896 
861 
825 
789 
753* 

717 
681 
645 
609 
573 
537 
602 
466 
430 
394 

358 
322 
286 
250 
214 
178 
143 
107 
71 
36 




AD. 

1840—. 
1920 

—721 
710 
697 
685 
674 
661 
649 
637 
625 



12 
13 
14 
15 
18 
17 
18 
19 
20 



614 g 21 

g 

582 •§ 22 
549 23 



516 
484 
451 
419 

387 
354 
321 
289 

256 
223 
191 
158 
125 
94 
61 
28 
+ 4 



38 
74 
109 
145 
180 
216 
250 
286 
321 
356 

391 
427 
462 
498 
533 
568 
603 
639 
674 
710 



24 
25 
26 
27 
28 
1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 

13 

I 16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
1 



745 

781 

816 

852 

887 ^ 

922 % 

967 < 

993 
102S 
1064 
1099 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 



Lai 12° +212" 
Long. 



> 5 o £ 3 



2 • 

^ s 

o © 



—328 
327 
330 
333 
337 
340 
343 
347 
350 
353 

357 
360 
363 
367 
370 
373 
377 
380 
383 
487 

390 
393 
397 
400 
403 
406 
408 
411 
414 

417 
417 
418 
418 
419 
419 
420 
420 
421 
421 

422 
422, 
423 
423 
424 
424 
425 
425 
426 
426 

427 
427 
428 
428 
429 
429 
430 
430 
431 

4ai 

432 



© 



A.D. 

1840-^ 
1920 



-^1607 
1590 
1574 
1557 
1541 
1524 
1508 
1491 
1475 
1458 

1442 
1455 
1409 
1392 
1376 
1359 
1343 
1326 
1310 
1293 

1277 
1260 
1244 
1227 
1211 
1194 
1178 
1161 
1145 

1128 
1090 
1053 
1015 
978 
940 
902 
865 
827 
790 

752 
714 
677 
639 
602 
564 
626 
489 
451 
414 

376 
338 
301 
263 
226 
188 
160 
113 
75 
38 




-1388 
1375 
1362 
1348 
1336 
1322 
1309 
1296 
1283 
1268 

1245 
1201 
1166 
1133 
1098 
1063 
1030 
995 
961 
927 

892 
858 
824 
790 
755 
720 
685 
650 
616 

581 , 

543 

507 

469 

433 

395 

358 

321 

284 

247 

210 
172 
136 
98 
62 
24 
+ 18 
50 
87 
124 

161 
199 
235 
273 
309 
347 
384 
421 
459 
496 
533 



01 



TABLE XIII. 
Sunrise from 13 to 17 N. Latitude. 



Lat. 13° +1072" 
Long. 



hi) 

g-8 

£ co _g CO « 



G UJ 



© 



Lat. 14° +1008". 

Long. 

O O J* 

§•§ ° § = 



1» 

«M O 

o o 



A.D. 

1840- 
1920 



c6 







O co 

-I 

Q 



4 
X 


• "kAO 


+39 +1464 


494 


t_A 1 
+ 41 


n 

A 


4.9A 


TO. 


1505 


499 

<±AA 


Q9 


o 


424 


11 Q 

118 


1546 


49H 


1 9Q 
Lao 




493 


lOY 


1586 


<k 1 If 


1 U.A 


ft 


49 i 


196 


1627 


41 / 


A\JQ 


D 


41 Q 


235 


1609 


4 10 




7 


417 


274 


1705 


413 


287 


8 


414 


ol4 


1752 


410 


328 


Q 


41 9 


351 


1783 


a net 


ooy . 


•< n 

1 v_ 




QQQ 
OOO 


1839 


A AX 


41U 


4 A 
X X 


Af\ 7 


\ OQ 


1859 


*Uo 


4:01 


XA 


404. 


467 


1880 


aha 


409 


lu 


ivl 


K A£f 


1901, 


ov f 


OOO 




O«70 


KA ft 
O40 


1922 




1 -i 


1 5 




584 


1943 


oy i 


r« i - 

olo 


ID 




624 


1965 


QQQ 

OOO 


bob 


17 


388 


663 


1987 


385. 


697 


18 


385 


7U2 


2008 


381 


738 


i Q 


°.M9 


17,1 1 . 

741' 


2029 




7 /y 




Oil 


780 


2052. 




Q OA 


3X 


O 1 t 


820 


2073 


'1*7 ft 


ribl 


>9 


O I u 


8r>9 


2095 


o(>u 


\){JA 


>Q 


*uw 

OOo 


898 


2115 


OD4 


i\A '} 

\f 4 o 


94 




937 


2135 


'4 A 9 
O0« 


(iUA 

Jni 


95 




976 


2 1 55 


oOU • 


lu ao 


9ft 


OK) A 


1016 


2176 


OOO 


lUbb 


27 


360 


1055 


2196 


356 


1107 


28 


358 


1094 


2216 


354 


1148 


9Q 


oou 


1123 


2236 


QA9 


1 1 Q(l 

liny 




t)f>*t 


1176 


2256 


oOU 




ul 


'■1^9 
•10 iS 


1194 


2276 


o4o 


lzol 


^9 


• )>jU 


1212 


2296 


Ott 1, 


1 *>r" i 

LAi 1 


Oo. 


QJ.U 




2316 


o4o 


1^90 


o* 


'•U7 


1248 


2335 


O4:0 


1 Qftn 

louy 




0*fc I 


1266 


2359 


qon 

o»>y 


1'14o 


^ft 
oo 


•10i> 


1285 


2384 




1 QA Q 


O f 


049 


1303 


2408 - 




1 ob < 


OO 


M94 


1 '-191 


9i4i 

A*Ol 


Q99 


l»i8(> 


39 


317 


1339 


2456 


316 


1406 


40 


311 


1357 


2480 


309 


1425 


41 


305 


1375 


2503 


303 


1444 


42 


298 


1393 


2499 


296 


1464 


43 


292 


1411 


2494 


290 


1483 


44 


285 


1429 


2491' 


283, 


1502 


45 < 


278 


1447 


2487 


277 


1521 


46 . 


, 272 


1466 


2482 


270 


1541 


47 


265 


1484 


2478 


263 


1560 


48 


258 


1502 


2474 


256 


1579 


49 


251 


1520 


2471 


249 


1599 


50 


244 


1538 


2467 


242 


1618 


51 


237 


1556 


2463 


235 


1637 


52 


229 


1-574 


2460 


228 


1657 


53 


222 


1592 


2457 


220 


1676 


54 


214 


1610 


2454 


213 


1695 


55 


207 


1628 


2450 


206 


1714 


£6 


200 


1647 


2446 


198 


1734 


57 


192 


1665 


2443 


190 


1753 


58 


188 


1683 


2436 


186 


1772 


59 


184 


1701 . 


2430 


182 


1792 


60 


180 


1719 


2423 


178 


1811 


61 


176 


1736 


2416 


174 


1832 


62 


172 


1725 


2409 


170 


1822 



AD. 

1840- 
1920 

+ 1445 
1488 
1531 
1573 
1616 
1659 
1702 
1746 
1791 
1835 

1856 
1879 
1901 
1923 
1945 
1968 
1990 
2013 
2036 
2059 



2148 

2166 s 25 
2191 
2212 ^ 
2233 
2255 
2276 

2297 
2318 
2338 
2358 
2383 A 
2409 ^ 
2434 g 
2458 £ 
2484 ~ 



2537 ^ 
2534 
2530 g 
2527 £ 
2523 g 
2519 - 
2516 | 
2513 
2510 
2507 5- 

2504 .X 
2501 S- 
2499 ^ 
2496 > 
2493 
2490 i 
2488 ^ 
2482 
2476 
2470 
2464 
.2458 



Lat. 15° 



S3 vj 

2 cs 



+ 168" 
Long. 



5 « 2 

o d « 
O o be 

6 * s 

o fl .1- 



Lat. 16° 



—300" 
Long. 



159 



Lat. 17° +648" 
Long. 



© 



CP 

3 CO" 

si 
•g § 



be 

d . 

O CO 

. .A 



8 §2 







1 



SI'S 



If ii| 

£ CO « UQ ^ 



© 









A.D. 






AD. 








A.D. 








1840- 






1840— 








1840— 














1920 








1920 


1, 


—420 


+43 


+ 651 


—417 


+45 


+212 


13 


—413 


+46 +1208 




418 


86 


697 


415 


89 


259 


14 


411 


no 

93 


12ob 


3 


416 


129 


741 


413 


133 


305 


15 


409 


139 


1305 


4 


415 


172 


785 


411 


178 


352 




408 


186 


1354 


5 


413 


215 


830 


410 


222 


397 


17 


406 


/ 232 


1401 


6 


411 


258, 


875 


407 


267 


445- 


18 


404 


278 


1450 


7 


409 


801* 


920 


406 


311 


490 


19 


402 


325 


1498 


8 


407 


344 


965 


403 


351 


538 _ 


20 


399 


Off 1 

371 


1547 


9 


4.04 


387 


1011 


401 


39o 


584 C 


21 


397 


418 


1596 


10 


402 


430' 


1056 


398 


440 


638 ^ 22 


395 


464 


1645 


11 


399 


473 


1082 


396 


484 


662 


23 


392 


510 


1672 


12 


- 396 


516 


1106 


393 


529 


688 


24 


389 


557 


1688 


13 


394 


559 


1128 


391 


573 


712 


25 


387 


603 


1 724 


14 


391 


602 


1152 


387 


618 


738 


26 


384 


650 


1751 


15 


388 


645 


1176 


384 


662 


763 


27 


381 


696 


17^7 


16 


384 


688 


1201 


381 


707 


789 


28 


378 


743 


1801 


17 


381 


731 


1235 


378 


751 


814 


29 


374 


790 


1832 


18 


378 


774 


1248 


375 


796 


889 


30 


871 


836 


1859 


19 


374 


817 


1273 


371 


840 


866 


1 


368 


883 


1885 


20 


370 


860 


1298 


367 


885 


892 


2 


364 


929 


1913 


21 


367 


903 


1322 


364 


1 929 


917 


3 


360 


973 


1941 


22. 


363 


946 


1351 


360 


974 


944 


4 


358 


1019 


1966 


23 


361 


989 


1369 


, 358 


1018 


968 


5 


856 


1066 


1992 


24 


359 


1032 


.1392 


356 


1063 


992 


6 


354 


1113. 


2018 


25 


857 


1075 


1415 


354 


1107 


1016 


7 


352 


1 1 59 


2043 


26 


355 


1118 


1438 


352 


1152 


1041 


8 


350 


1206 


2061 


27 


353 


1161 


1461 


350 


1106 


1065 


9 


348 


1252 


2095 


28 


351 


1204 


1483 


349 


1241 


1088 


10 


347 


1298 


21*40 


29 


349 


1247 


1506 


348 


1285 


1114 


11 


346 


1345 


2l44v 


30 


347 


1290 


1529 


347 


1336 


1135 


12 


345 


lo92 


2169 


1 


346 


1313 


1545 • 


346 


1358 


1158 


13 


344 


1416 


2194 


2 


345 


1334 


1573 


345 


1381 


1182 


14 


343 


1439 


2218 


3 


844 


1354 


1594 


344 


1403 


1205 >> 


15 


342 


1463 


2219 


4 


343 


1375 


1616 


340 


1425 


1231 3 


16 


338 


14S7 


2247 


5 


337 


1396 


1643 


335 


1447 


1253 


17 


332 


1510 


2277 


6 


331 


1417 


1670 


329 


1470 


1287 


18 


326 ' 


1531 


2307 


7 


325 


1438 


1697 


323 


1492 


♦1315 


19 


32] 


1558 


2359 


8 


. 320 


1458 


1722 


317 


1514 


1343 


20 


315 


1582 


.2389 


9 


313 


1479 


1750 


311 


1587 


1372 


21 


309 


1605 


2418 


10 


307 


1500 


1777 


305 


1559 


1-100 


22 


303 


1629 


2448 


11 


301 


1521 


1803 


299 


1581 


1429 


23 


297 


1653 


2479 


J2 


294 


1542 


1800 


292 • 


1604 


1427 


24 


290 


1676 


2478 


13 


288 


1562 


1797 


286 


1626 


1424 


25 


284 


1700 


2475 


14 


282 


1583 


1793. 


280 


1648 


1421 


26 


278 


1724 


2473 


15 


275 


lb04> 


1791 


273 


1670 


1419 


37 


271 


1747 


2471 


16 


268 


16 l ^5 


1788 


267 


1693 


1416 


28 


265 # 


1771 


2469 


17 


261 


1646 


1785 


259 


1715 


1416 


29 


258 


1795 . 


2468 


18 


254 


1666 


1783' 


253 


1737 


1413 


30 


251 


1819 


2466 


19 


248 


1687 


1779 


246 


1760 


1411 


31 


244 


1842 


2464 


20 


241 


1708 


1777 


239 


1782 


1409 


1 


237 


1866 


2463 


21 


234 


1729 


1774 


232 


1804 


1407 


2 


230 


1890 


2462 


22 - 


226 


1750 


.1772 


225 


1827 


1105 • 


3 


223 


1913 


2461 


23 


,219 


1770 


1770 


217 


1819 


1404 


4 


216 


1937 


2459 


24 


. 212 


1791 


1767 


210 


1871 


1402 


5 


209 


1961 


2458 


25 


204 


1812 


1766 


203 


1893 


1400 2 


6 


201 


1984 


2457 


26 


197 


1 833 


1763 


Hff 


1916 


1398 * 


7 


194 ■ 


2008 


2456 


27 


189 


11-54 


/ 1761 


1HK 


TJ3S 


1898 


8 


, 180 


2032 


2456 


28 


184 


18V4 " 


1757 


183 


1960 


1391 


9 


182 


2056 


2151 


29 


180 


.189') 


1751 


179 


1983 


1389 


.10 


- 178 


2079 


2447 


30 - 


176 


1916 


1746 ■ 


175 


21)05 


1381 


11 


174 


2103 


2442* 


31 


172 


1986 


1740 


171 


2028 


1379 f 


12 


171 


2128 


2137 


32 


168 


1926 


1734 


167 


2019 


1374 


i? 


167 


2120 


2433 



160 



TABLE XIII. 
Sunrise from 13° to 17° N. Latitude. 

t*fc 13° +1072" Lat. 14° +1008" Lat. 15° +168" ' Lat. 16° T 300" Lat. 17° +648'' 

Long. Long. Long. Long. ^ Long. 

, *3° M a, j . E J?' ^ « § . . c • « 

6 g« §« .8.- b«« 5 . i«t g«S 3« Ms I" 3-3 g-SJ 

t Is ^ S^S 5-g -1 1? 55 *S. ^^gft -1 ".IS S3 4 £g .-SSg'S 



Q . O X © r\ O «- cih o oOO-oO _ +- o do g 5 ff. &c OOfl . o o a* o _ tt 

^cjWo'd rt.o • ^ o c < ^ c3 Oo 77 o o W © & © © © fci ,. ' _ig P a> U ' © U 

°| 1-3 »-S |.S «.S g.3 z J' 3* A .S=2-S 5 ^>.S ^.S« H A H * 

m w © H © © > . W W 

AD. AD. AD. 

1840— 1840— 1*40— 

1920 1920 1920 

B3 -164+1714 +2406 -164 +1BH +*4M t -10* +»«m +1789 -168 +8010 +1869 1* -163 +3111 +2428 

S w 7W S 155 1802 2453 2 155 1907 1728 154 2001 1369 15 1°4 2103 P-129 

If m ™t <M0S 146 1792 2452 3 148 1898 1728 145 1992 1369 18 145 . 2094 2 29 

H $7 S £§1 }$ }?K1 24W 4 137 1888 1727, 136 1983 1369 17 136 2086 24 

25 £ IS; m m 1771 2449 5 127 1878 1727 126 1975 1371 18 127 . 2078 24. 1 

S nq 1660 2897 119 1761 2448,, 11B 1869 1727 118 1966 1370 19 1W 2069 24.1 

H 1m 1650 2397 109 1751 2448-? 7 109 1859 1620 109 1957 1370 20 108 2060 24.3 

70 1639 2395 100 1741 2447 J 8 100 1350 1727 99 ..1948 1371 2 1 99 2052 84£ 

Z? 2? tiil n 1781 2445 2 9 9" 1840 1726 90 1939 1370 ^22 90 2044 2484 

?5 £ 1617. 2379 81 ITO 8430 J 10 81 1830 1709 81 1930 1353 £ 23 8 2036 2417 

W 79 1R06 2363 72 1711 2414 € 11 71 1821 1694 71 1921 1337 2 4 71 2027 2400 

™ 63 K 2IS 62 1701 KM 5 12 62 1811 1677 62 1912 1319 2 5 62 2019 2382 

8\ s igj » I a is.riri i i 1 EIE s ISi 







AD. 






A.D. 








1840— 






1840— 








1920 






1920 




164 +1714 +2406 - 


-164 +1812 +2454 


1 


lt>U 


1704 


2405 


155 


1802 


2453 


2 


IKY 


1693 


2403 


146 


1792 


2452 


3 


1 1> I 


1682 


2401 


137 


1781 


2450 


j. 


128 


1671 


2399 


128 


1771 


2449 


O 


1 1 Q 


1660 


2:597 


119 


1761 


2448 4 


v) 


J.U»7 


1650 


2397 


109 


1751 


2448 ^ 


V 
1 


100 


1639 


2395 


100 


1741 


2447 £ 


g 


91 


162S 


2393 


91 


1731 . 


2445 < 


Q 


81 


1617 


2379 


81 


1721 


2430 


in 


72 


1606 


2363 


72 


1711 


2414 € 


1 1 

1 1 


62 


1596 


2349 


62 


1701 


2399 ^ 


12 


54 


1585 


2332 


54 


1691 


2382 g 


13 


43 


1574 


2319 


43 


1680 


2368. § 


14 


34" 


1563 


2304 


33 


1670 


2353 § 


15 


24 


1552 


2289 


24 


1660 


2337 S 


16 


15 


1542 


2274 


15 


1650 


2321 g 


17 


5 


'1531 


2259 


5 


1640 


2306 ^ 


18 


+ 4 


1520 


2244 


+ 4 


1630 


2290 | 


19 


14 


1509 


2230 


14 


1620 


2275 1$ 


20 


23 


1498 


2214 


23 


1610 


2259 3 


21 


33 


14H8 


2200 


33 


1600 


2244 ^ 


22 


43 


1477 


2185 


43 


1590 


2229 *a 


23 


52- 


1466 


2170 


52 


1579 


2213 << 


24 


61 


1455 


2155 


61 


1569 


2197 


25 


71 


1444 


2140 


71 


1559 


2182 | 


26 


80 


1434 


2125 


80 


1549 


2166 £ 


27 


90 


1423 


2110 


89 


1539 


2150 


28 


105 


1412 


2101 


105 


1528- 


2141 


29 


115 


1388 


2087 


115 


1503 


2126 


30 


124 


1363 


2071 


125 


1478 


2111 


31 


134 


1339 


2063 


134 


1453 


2095 


32 



?5 If S ■ SI % S Z ml' 113 18? . 29 24 1985 2313 

I? +4 5^0 2244 + 1680 2290 I 19 + 4 1744 1565 + 4 1850 1202 2 + 4 960 2261 

-fi + lMS 2230 14 1C20 2275 | 20 14 1734 1549 14 1841 1186 3 14 1952 2244 

S3 23 1498 2214 23 1610 2259 £ 21 23 1725 * 1533 23 1832 1169 4 23 1943 2227 

II ■ 33 ifm 2200 83 1600 2244 *! 22 33 1715 1517 33 1823 52 5 33 93o 2220 

8S 43 1477 2185 43 1590 2229 -g 23 42 1706 1601 42 1814 1135 6 42 ^ J". 

II 52- 1466 2 70 52 1579 2213 ^ 24 52 1696 1485 52 1805 1119 7 51 918 21,4 

1? t U55 ii» 61 1569 2197 - 25 61 1686 1469 61 1797 1102 8 61 910 2 ^8 

88 71 1444 2140 71 1559 2182 g 26 71 1677 1453 70 1788 1085 9 70 -»ui ^» 

11 80 1434 2125 80 1549 2166 g 27 80 1667 1487 80 1779 068 10 80 1893 2 23 

90 90 1423 2110 89 1539 2150 28 89 1658 1420 89 1770 1051 11 89 884 2106 

9? 105 1412 2101 105 1528- 2141 29 105 1648 1411 105 1760 1041 12 106 ft- 6 2036 

IV 115 1388 2087 115 1503 2126 30 115 1622 1395 116 1734 1026 13 116 1849 2079 

93 ia* 1363 2071 125 1478 2111 31 125 1597 1380 125 1708 1109 14 126 1823 2063 

gg [u 1339 2063 134 1453 2095 32 135 1571 1364 1 35 1681 992 15 135 179t, 2045 

ac U4 . 13U 2042 144 1428 2080 1 144 1546 1348 145 1655 976 >■ 16 H5 1769 2028 

}ti ioon 154 1403 '2065 2 154 1520 1332 155 1629 960 £ 17 155 1742 2011 

|? 63 S S 3 64 IS So 3 164 1495 1317 164 1603 . 943 1 8 165 1716 1995 

B8 173 1241 1998 173 1353 2034 4 174 1469 1301 174 1577 927 1 9 174 1689 1977 

III! till Hi I III 

.108 120 H9 X 220 2^8 iSl " 9 m 1342 1224 221 1446 847 2 4 222 1556 895 

iSl JS iJS.lS 230 1203 1953 | 10 280 1316 1213 231 1419 836 2 5 231 1539 1881 

105 238 1070 1914 239 11Y8 1943 ! 11 °- "™ 9.40 823 2 6 240 1502 1866 

i« si ;r, .-is s ;s is i s « s » k « s s its. is 



144 • 


1314 


2042 


144 


154 


1290 


2028 


154 


163 


1266 


2013 


164 


173 


1241 


1998 


173 


183 


1217 


1984 


18% 


192 


1192 


1968 


192 


201 


1168 


1953 


202 


210 


1144 


1938 


211 


220 


1119 


1931 


220 


229 


1095 


1922 


230 


238 


1070 


1914 


239 


247 


1046 


1906 


248 


256 


1022 


1897 


257 


26^ 


997 


1890 


266 


27* 


973 


1881 


274 


283 


948 


1873 


283 


291 


924 


1863 


292 


300 


900 


1855 


300 


308 


875 


1846 


309 


317 


857 


1837 


318 


325 


8S6 


1828 


326 


333 


802 


1819 


884 


841 


778 


1809 


342 


849 


758 


1800 


850 


356 


729 


1790 


355 


360 


704 


1777 


360 


364 


680 


1755 


365 


368 


656 


1750 


370 


876 


639 


1740 


877 


383 


621 


1729 


385 



144 


1546 


1348 


145 


1655 


154 


1520 


1332 


155 


1629 


164 


1495 


1317 


164 


1603 


174 


1469 


1301 


174 


1577 


183 


1444 


1285 


184 


1550 


193 


1418 


1269 


193 


1524 


202 


1393 


1253 


202 


1498 


211 


1367 


1235 


212 


1472 


221 


1342 


1224 


221 


1446 


230 


1316 


1213 


231 


1419 


239 


1291 


1202 


240 


1393 


248 


1265 


1191 


249 


1367 


257 


1240 


1179 


258 


1341 


266 


1214 


1168 


267 


1315 


275 


1189 


1157 


276 


1288 


284 


1163 


1146 


285 


1262 


292 


1138 


1133 


293 


1236 


301 


1112 


1122 


301 


1210 


309 


1087 


1110 


310 


1184 


318 


1061 


1098 


319 


1157 


326 


1036 


1086 


327 


1181 


334 


1010 


1074 


335 


1105 


342 


985 


1061 


343 


1079 


351 


95V 


1050 


352 


1053 


356 


934 


1035 


358 


1026 


361 


" 908 


1020 


363 


1000 


366 


883 


1004 


369 


974 


372 


856 


990 


375 


948 


379 


835 


977 


382 


*26 


387 


815 


964 


389 


905 


394 


795 


951 


396 


883 



943 


18 


927 


19 


910 


20 


893 


21 


876 


22 


860 


23 


847. 


24 


836 


25 


823 


26 


810 


27 


797 


28 


785 


29 


772 


30 


759 


31 


746 


1 


732 


2 


719 


3 


707 


4 


693 


6 



1 it SiS I if in in ll li 111 

£ & S s s l € i|| 11 1 1 a i i g s 

114 317 857 1887 318 953 1864 ^ 20 318 1061 1098 319 1157 707 » 

44 * 825 896 1888 326 928 1843 I 21 326 1036 1086 327 1181 693 « 328 1236 1722 

I s H i s s ss*-s s « ss s ur- stf.g ss s 

s s s S % is i?^ s- a .a- iss ss « si i .g-.s-.g- 

r i a s s . « sf s s - | a g | | R « « 

\ll 868 666 1760 370 ^62 1756 ^ 28 372 866 2?« |I| ^| 6T4 II 1085 1693 

123 876 639 1740 877 T33 1744 29 379 886 977 |g ..}» ^ 1008 1677 

1JM 382 621 1789 886 715 784 r. : g 38J 8W 964 389 9W 660 14 
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TABLE XIII. 4 
Sunrise from 13° to 17° N. Latitude. 



Lat. 13° +1072" 
Long. 



a us 

e+H O 
O C 



9.9 



© 



rn. 


CO . 


Is 


al Coi 


*§» 
o *- 


~ § 


o 


J* 


« Cf 









Lat. 14° +1008" 
Long. 



O d fc; 



&8 2§ = 



© 



AD. 

1840— 
1920 



126 


+396 


+587 +1709 


+398 


+677 


127 


403 


569 


1698 


405 


658 


128 


409 


562 


1687 


. 412 


640 


129 


416 


535 


1677 


418 


621 


130 


422 


618 


1666 


425 


602 


131 

*ul 


428 


500 


1654 


431 


5S4 


132 


434 


483 


1642 


437 


565 


133 


440 


466 


1644 


443 


546 


134 


416 


448 


1645 


449 


528 


135 


452 


431 


1647 


454 


509 


136 


457 


414 


1647 


460 


490 


137 


462 


396 


1648 


465 


471 


138 


468 


579 


1650 


471 


453 


139 


473 


362 


1650 


476 


434 


140 


478 


345 


1651 


481 


415 


141 


483 


327 


1651 


486 


397 


142 


488 


310 


1652 


491 


378 


143 


492 


293 


1652 


495 


359 


144 


497 


275 


1652 


500 


341 


145 


501 


258 


1652 


504 


322 


146 


505 


241 


1651 


508 


303 


147 


509 


223 


1651 


512 


284 


148 


513 


206 


1651 


517 


266 


149 


517 


189 


1650 


520 


247 


150 


520 


172 


1649 


524 


228 


151 


. 523 


154 


1647 


527 


210 


152 


501 


136 


1021 


605 


192 


153 


504 


]32 


1620 


508 


186 


154 


507 




1618 


511 


180 


155 


510 


1 23 


1617 
ion 


514 


173 


156 


512 


118 

no 


1614 


616 


167 


157 


514 


114 


1612 


518 


161 


158 


517 


no 


1611 


521 


165 


159 


519 


105 


1608 


523 


149 


160 


521 


101 


1606 


525 


142 


161 


523 


96 


1603 


527 


136 


162 


524 


92 


1600 


528 


130 


163 


525 


88 


1597 


529 


124 


164 


-627 


83 


1595 


531 


118 


165 


6^8 


79 


1591 


532 


111 


166 


528 


74 


1588 


532 


105 


167 


529 


70 


1584 


633 


99 


168 


530 


66 


1580 


534 


93 


169 


531 


61 


1576 


535 


87 . 


170 


631 


57 


1572 


535 


80 


171 


531 


52 


1567 


536 


74 


172 


631 


48 


1663 


536 


68 


173 


631 


44 


1558 


536 


62 


174 


531 


39 


1554 


535 


66 


175 


531 


35 


1549 


535 


49 


176 


531 


30 


1545 


535 


43 


177 


530 


26 


1639 


534 


37 


178 


529 


22 


1534 


533 


31 


179 


528 


17 


1528 


532 


25 


180 


527 


13 


1523 


531 


18 


181 


525 


8 


1516 


529 


12 


182 


624 


4 


1511 


529 


8 


183 


622 





1504 


526 





184 


521 


— 4 


1499 


525 


— 6 


185 


519 


9 


1492 


523 


13 


186 


517 


13 


1486 


521 


19 



AD. 

1840— 
1920 

H1709 
1697 
1686 
1673 
1661 
1649 
1637 
1637 
1637 , 
1635 



1634 
1634 
1633 
1631 
1630 
1629 
1627 
1626 
1623 

1621 
1619 
1618 
1615 
1612 
1609 
1581 
1578 
1575 
1571 
1567 

1563 
1560 
1556 
1551 
1547 
1542 
1637 
1533 
1527 
1521 

1515 
1510 
1505 
1498 
1493 
1486 ' 
1480 
1473 
1466 
1460 

1452 
1445 

1438 
1430 
1422 
1414 
1406 
1399 
1390 
1382 



Lat. 15° +168" 
Long. 

s 



JLat. 16° —300" 
Long. 



° 03 
• CO 



a Si? 
'g-8 °8Sf 



® 









-H ,2j 














• 










1 o*u- — 


















1 

1 


_i_j.ni 


+ 775 


+ 938 


+403 


+861 


2 


408 


754 


924 


410 


839 


3 


414 


734 


910 


418 


818 


4 


421 


714 


897 


423 


796 


5 


427 


694 


883 


430 


774 


6 


433 


673 


868 


436 


753 


7 


439 


653 


855 


. 442 


731 


8 


446 


633 


854 


448 


. 709 


9 


451 


612 


851 


454 


688 


10 


467 


592 


849 


460 


666 


11 


463 


572 


847 


465 


644 


12 


A CtQ 
4 DO 


OOl 






622 


13 


474 


531 


842 


476 


601 


14 


479 


511 


839 


482 


579 


15 


484 


491 


836 


487 


557 


16 


489 


470 


833 


492 


536 


17 


494 


450 


830 


496 


514 


18 


498 


430 


826 


501 


492 


19 


503 


409 


823 


506 


471 


20 


507 


389 


819 


510 


449 


21 


511 


369 


815 


514 


427 


22 


OlO 


Otto 


ft 1 9 


R1 ft 
OlO 


t Vu 


23 


520 


328 


808 


523 


384 


24 


523 


308 


803 


526 


362 


25 


527 


288 


799 


530 


340 


26 


530 


267 


794 


533 


319 


27 


508 


248 


764 


512 


296 


28 


612 


240 


760 


515 


286 


29 


515 


232 


755 


518 


277 


30 


518 


224 


. 750 


527 


267 


31 


620 


216 


744 


523 


258 


1 








u&0 


94. ft 


2 


525 


200 


733 


528 


239 


3 


527 


192 


727 


530 


229 


4 


629 


184 


721 


532 


220 


5 


631 


176 


«715 


534 


210 


6 


532 


168 


708 


535 


201 


7 


533 


160 


701 


537 


191 


8 


535 


152 


695 


538 


182 


9 


536 


144 


687 


539 


172 


10 


636 


136 


679 


540 


163 


11 


636 


128 


671 


541 


153 


12 


538 


120 


665 


542 


144 


13 


539 


112 


657 


542 


134 


14 


639 


104 


649 


543 


125 


15 


540 


96 


642 


543 


115 


16 


540 


88 


633 


543 


106 


17 


540 


80 


625 


543 


96 


18 


539 


72 


616 


543 


87 


19 


539 


64 


608 


542 


77 


20 


*539 


56 


599 


542 


68 


21 


538 


48 


590 


541 


68 


22 


N 537 


40 


681 


540 


49 


23 


536 


32 


571 


539 


39 


24 


535 


24 


562 


638 


30 


25 


533 


16 


552 


536 


20 


26 


532 


8 


542 


535 


11 


27 


530 





532 


534 





. 28 


529 


— 8 


523 


533 


—10 


29 


527 


17 


5l£ 


531 


20 


30 


525 


25 


502 


529 


30 



el . a . .. 

a. o O o s 



AD. 

1840— 
1920 

+530 
515 
500 
485 
470 
445 
438 
43* 



5 

PS 

w 



16 

17 
18 
19 
20 
21 
22 
23 



431 3)24 
427 % 25 



423 
419 
415 
411 
407 
402 
397 
392 
388 
382 

371 
371 

367 
360 

355 
348 
318 



26 
27 
28 
29 
30 
31 
1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 



311 *g 12 
305- § 13 
304 ^ 14 
291 £ 15 



283 
277 
269 
262 
254 
246 
237 
228 
219 
210 

201 
193 
183 
174 
164 
154 
144 
134 
123 
113 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
1 
2 
3 
4 
5 



102 S 6 
92 -g 7 
81 § 8 
70 O 9 
58 10 



47 
36 
25 
13 
1 



11 
12 
13 
14 
15 



-let 



Lat 17° +648" 
Long* 



bo . 

g.| o | S 

I! 

CH -+- 2* 

* = 

A.D. 

1840— 
1920 



+405 


+955 +1544 


412 


932 


1528 


419 


909 


1512 


425 


886 


1495 


432 


862 


1478 


438 


839 


1461 


444 


816 




451 


*93 


1440 


457 


770 


1434 


462 


746 


1428 


468 


723 


1438 


474 


700 


1417 


479 


677 


1411 


485 


654 


1406 


489 


630 


1399 


494 


607 


1392 


499 


584 


1386 


504 


661 


1380 


609 ' 


538 


1373 


614 


513 


1367 


517 


491 


1359 


521 


468 


1361 


526 


445 


1345 


529 


422 


1337 


533 


398 


1330 


636 


375 


1321 


516 


352 


12Qfl 


519 


341 


1282 


522 


329 


1278 


525 


318 


1265 


627 


3C n 


1256 


529 


295 


1246 


632 


284 


1238 


684 


273 


1229 


636 


262 


1220 


538 


250 


1210 


539 


239 


1200 


041 


228 


1189 


543 


216 


1179 


543 


205 


1168 


544 


194 


1157 


545 


182 


1146 


•646 


171 


1136 


547 


160 


1125 


547 


149 


1113 


547 


137 


1101 


547 


126 


1090 


547 


115 


1078 


547 


103 


1066 


647 


92 


1065 


546 


81 


1042 


545 


69 


1029 


544 


58 


1017 


543 


47 


1004 


543 


36 


992 


541 


24 


978 


540 


13 


966 


538 





952 


537 


—12 


939 


535 


23 


926 


538 


35 


912 



21 



*4 



1840- - 
1920 



TABLB XIII. 

Sunrise from 13° to 17° N. Latitude 

Lftt 13° +1072" Lat. 1*° +1008" iMt. 15° +168" Lat. 16° -H0O" Lat 17" +648* 

. Long. '.Long. Long- Long. Long. 

P 5 Hill ^1 it-M ?! *i is 11? =1 g w : ii H si* 

AD. >1>. AD. AD. A.D. 

- 1840- 1840- 1840.- 1840- 

1920 1920 1920 1920 

—26 +1373 1 +523 —33 +492 +527 —40 -11 16 +531 —47 +898 

,; 32 1865 2 521 41 482 526 49 22 17 

38 1366 3 518 60 470 ' 622 59 35 18 

45 134G «' 4 515 58 459 619 69 48 19 

51 1337 % 6 512 6G 448 516 79 61 20 

68 1327 , 8 6 509 75 436 513 89 74 21 

64 1318 W 7 506 83 426 510 99 86 ^ 22 

70 1296 8 503 91 403 507 109 111 £ 23 

77 1275 J* <J 500 99 379 504 119 135 2 24 

83 1252 £ 10 496 108 355 600 129 161 8 25 

90 1229 a It 492 116 331 496 139 187 26 

96 1207 -ft 12 488 124 307 492 148 212 27 

102 1184 £■ 13 484 133 282 488 158 238 28 

109 1161 - 14 479 141 257 483 163 265 2 9 

115 1138 I 15 475 149 233 479 178 291 30 

122 1116 i 16 471 158 80S 476 188 316 31 

128 1092 17 466 166 183 470 198 343 1 

134 1068 18 461 174 158 465 208 370 2 

141 1046 * 19 456 1 83 132 460 218 396 3 

147 1022 - 20 451 191 112 455 228 423 4 
'35 

154 999 I 21 447 199 83 451 238 449 5 

160 976 22 442 207 58 . 446 247 475 6 

166 951 - 23 436 21$ 31 440 257 503 7 

173 927 ^ 24 431 224 6 433 267 532 8 

179 902 § 25 425 232 — 20 429 277 558 9 

186 878 26 419 241 47 423 287 585 10 

192 873 27 433 248 63 436 296 594 11 

211 848 28 427 268 79 430 318 622 12 

229 823 29 420 289 107 423 339 650 -18 

248 797 30 413 309 134 416 361 679^ j> 14 

267 771 1 406 329 161 409 383 708 | 15 

285 746 fi 2 399 349 188 402 404 736 o 16 

304 720 * 3 392 370 216 395 426 765 ^17 

323 692- 5> 4 385 390 243 388 448 794 18 

342 668 S 5 378 410 270 881 470 823 19 

360 643 3 6 371 431 298 374 491 851 20 

379 618 -a 7 364 451 324 367 513 881 21 

398 585 ^ 8 356 471 357 359 685 915 22 

552 5 9 348 492 391 351 556 949 23 



187 +515 


188 


513 


189 


510 


190 


507 


191 


504 


192 




193 


498 


194 


495 


195 


492 


196 


488 


197 


484 


198 


480 


199 


476 


MO 


472 


201 


468 






203 


459 


204 


454 


205 


450 


206 


445 


207 


441 


208 


436 


209 


430 


210 


425 


211 


417 


2512 


411 


213 


428 


31? 


422 


21S 


' 415 


216 


408 


217 


401 


218 


394 


219 


387 


220 


380 


221 


373 


222 


366 


223 


359 


224 


352 


225 


345 


226 


338 


227 


330 


228 


323 


229 


315 


230 


307 


231 


299 


232 


291 


283 


283 


234 


274 


236 


266 


236 


258 


237 


250 


288 


241 


239 


232 


240 


224 


241 


215 


242 


206 


248 


200 


244 


191 


245 


181 


246 


171 



—18 +1479 +519 


22 


1473 


517 


27 


1465 


514 


31 


.1468 


511 


36 


1450 


508 


40 


1443 


605 


45 


1434 


^02 


. 49 


1414 


499 


64 


1393 


496 


58 


1372 


492 


63 


1351 


488 


67 


1330 


A OA 

484 


72 


1308 


480 


76 


1287 


476 


81 


1266 


A 170 

47a 


85 


1244 


468 


90 


1222 


463 


94 


1200 


458 


99 


1178 


454 


103 


1156 


A A O 

449 


108 


1135 


A AtL 

445 


112 


1113 


A At\ 

440 


1 1 IT 

117 


1089 


AO A 

434 


121 


1067 


a on 


126 


1042 


AOQ 

4zo 


130 


1018 


417 


136 


1018 


431 


153 


995/ 


a oe N 
4*5 


171 


970 


418 


188 


946 


411 


205 


922 


404 


222 


906 


397 


240 


873 


390 


257 


849 


883 


274 


825 


*>t£t 
OiO 




Qfift 
OUU 




309 


775 


362 


326 


■ 744 


354 


344 


712 


346 


~ 361 


681 


338 


378 


648 


330 


895 


617 


822 


418 


585 


314 


480 


552 


306 


447 


-520 


298 


465 


487 


290 


482 


455 


282 


499 


422 


273 


517 


389 


265 


534 


357 


257 


551 


824 


249 


568 


291 


240 


586 


253 


231 


603 


225 


223 


620 


192 


214 


688 


158 


205 


656 


128 


200 


680 


96 


191 


705 


60 


181 


729 


26 


171 



416 

435 519 ^ 10 




C8 





41 


482 


526 


r »l H 




470 ' 


622 


515 


00 - 


459 


619 


512 


66 


448 


516 


509 


75 


436 


513 


606 


83 


426 


510 


503 


91 


403 


507 


600 


99 


379 


504 


496 


108 


355 


600 


492 


116 


331 


496 


488 


124 


307 


492 


484 


133 


282 


488 


479 


141 


257 


483 


475 


149 


233 


479 


471 


158 


20$ 


476 


466 


166 


183 


470 


461 


174 


158 


465 


456 


183 


132 


460 


451 


191 


112 


455 


447 


199 


83 


451 


442 


207 


58 


446 


436 


216 


31 


440 


431 


224 


6 


433 


425 


232 


— 20 


429 


419 


241 


47 


423 


433 


248 


68 


436 


427 


268 


79 


430 


420 


289 


107 


423 


413 


309 


134 


416 


406 


329 


161 


409 


399 


349 


188 


402 


392 


370 


216 


395 


385 


890 


243 


388 


378 


410 


270 


881 


371 


431 


298 


374 


364 


451 


324 


367 


856 


471 


357 


359 


348 


492 


391 


351 


340 


512 


424 


343 


332 


532 


458 


335 


324 


552 


491 


327 


316 


673 


525 


319 


307 


593 


569 


310 


.299 


613 


593 


302 


291 


634 


626 


294 


283 


654 


660 


286 


274 


674 


694 


277 


265 


695 


729 


268 


256 


715 


763 


259 


247 


735 


798 


250 


238 


765 


832 


241 


229 


776 


867 


232 


220 


79d 


901 


223 


211 


816 


936 


213 


'202 


387 


970 


204 


201 


856 


997 


201 


192 


881 


1031 


192 


182 


907 


1067 


182 


173 


932 


1102 


172 



^ 10 340 512 424 343 578 984 24 

600 1018 25 

.621 1052 26 

643 1086 27 

665 1121 28 

687 1156 29 

708 1190 30 

780 1224 1 

762 1259 2 

773 1294 3 

795 1330 , 4 

817 1365 S 5 

838 1400 -S 6 

860 1435 § 7 

24 220 79d 901 223 882 1470 £ 8 

20 1 25 211 816 936 213 904 1507 « 9 

784 - 14 I 26 '202 387 970 204 925 1642 10 
752 44 1 27 201 856 997 201 9*8^1571 " 

777 78 ^ 28 192 881 1031 192 974 1606 12 

302 113 29 182 907 1067 182 1Q00 164* 13 

827 148 30 173 932 1102 172 1027 1679 14 



6*29 


58 


885 


626 


70 


870 


52$ 


8 1 


855 


520 


94 


840 


517 


105 


826 


614 


117 


810 


511 


129 


784 


508 


140 


758 


604 


152 


730 


500 


164 


703 


496 


175 


676 


492 


187 


649 


487 


199 


621 


483 


211 


593 


479 


222 


. 566 


474 


234 


638 


469 


246 


510 


464 


257 


482 


459 


269 


453 


455 


281 


426 


450 


292 


398 


444 


304 


369 


439 


316 


341 


483 


328 


311 


427 


339 


282 


438 


352 


OCT A 


432 


375 


241 


425 


398 


211 


418 


422 


180 


411 


445 


150 


404 


468 


120 


397 


491 


90 


390 


514 


60 


383 


638 


29 


376 


561 


— 1 


369 


584 


31 


361 


607 


66 


353 


630 


100 


345 


664 


135 


337 


677 


170 


329 


700 


204 


321 


723 


239 


312 


746 


275 


304 


770 


310 


296 


793 


844 


288 


816 


379 


279 


839 


415 


270 


862 


450 


261 


886 


486 


252 


909 


522 


243 


932 


557 


234 


955 


593 


225 


978 


629 


215 


1002 


666 


206 


1025 


701 


202 


1048 


782 


193 


1075 


768 


183 


1101 


804 


173 


1128 


841 



H 

00 



L*t 13° + 1 072" Lat. 14° +1006" 



(13 

*s g 

S3 " 



Long. 

& 

'31 III 

• a- °.s s 
© H 

AD 

1840— 
1920 



TABLE XIII. 
Sunrise frota 13° to 17° N. Latitude. 

Lat 16° +168" Lat. 16°.— 300*' 
Long. 



°8. 



247 


+161 


-754 


~ 9 


+ 161 


—852 


248 


151 


778 


43 


151 


877 


249 


HI 


802 


77 


341 


902 


250 


131 


827 


112 


131 


927 


251 


121 


851 


146 


121 


952 


252 


111 


876 


181 


hi 
ill 




253 


101 


900 


215 


101 


1002 


254 


91 


924 


249 


91 


1027 


255 


81 


949 


270 


81 


1052 


256 


71 


973 


' 291 


71 


1077 


257 


61 


998 


311 


<H 


1102 


658 


51 


1022 


332 


51 


1127 


259 


41 


1046 


353 


41 


1152 


260 


81 


1071 


374 


31 


1177 


261 


21 


. 1095 


395 


21 


1202 


262 


11 


1120 


415 


11 


1227 


263 


2 


1144 


436 


2 


1252 


264 


—10 


1168 


457 


—10 


1277 


265 


20 


1193 


478 


20 


1302 


266 


29 


1217 


499 


29 


1327 


267 


.88 . 


1242 


518 


38 


1352 


268 


48 


1266 


539 


48 


1377 


269 


5? 


1290 


560 


58 


1402 


870 


67 


1315 


'580 


67 


1427 


271 


78 


1339 


£02 


78 


1452 


272 


88 


1864 


622 


88 


1477 


273 


98 


1388 


643 


98 


1502 


274 


103 


1412 


659 


103 


1528 


275 


110 


1423 


677 


110 


1538 



Long. 

. ■ © £3 jj 

AD. 

1840— 
1920 



218 
253 
288 
323 
358 
393 
429 
449 



-3 s « 

° S ° 8 




469 J 10 

^ 11 



489 

509 « 12 

529 g 13 

550 3 14 

570 5 15 

590 g 16 

610 § 17 

630 1 18 

650 J* 19 

670 | 20 

689 21 

709 gj 22 

729 S 23 

749 24 

770 ^ 25 

790 1 26 

810 27 

825 28 

842 29 



© > 



Long. 

be 

J f gf E 

. 5 d a 

f 8 2sS 

».s ©.s<2 
© H 



'4 



Lat. 17° +648" 
Long. 

tSb 

0,0 05? 



1-3 







A.D. 






AD. 








AJD. 






840— 
















1840— 












1920 










1920 


+162 


958 


-^-1138 


+162 


—105$ 






15 


+163 


-r-1155 


—878 


152 


983 


1173 


152 


1079 


1751 




16 


153 


1181 


914 


142 


1009 


1209 


142 


1105 


17ft7 




17 


143 


1208 


951 


132 


1034 


1244 


132 


1131 


1ft 23 




18 


183 


1235 


988 


122 


1060 


1280 


122 


1158 






19 


123 


1262 


1025 


112 


1035 


1315 


112 


1184 


1896 




20 


113 


1288 


1061 


102 


1111 


1351 


102 


1210 


1932 




21 


ioa 


1315 


1098 


92 


1136 


1388 


92 


1236 


1968 




22 


93 


1342 


1135 


82 


1162 


1408 


82 


1262 


1987 




23 


83 


1368 


1153 


72 


1187 


1427 


72 


1289 


2006 


B 
8 


24 


73 


1895 


1172 


62 


1213 


1447 


62 


1315 


2025 


a 


25 


63 


1422 


1190 


52 


1238 


1466 


52 


1341 


2044 




26 


53 


1448 


1209 


42 


1264 


1486 


42 


1367 


2062 




27 


43 


1475 


1227 


82 


1289 


1506 


32 


1393 


2081 




28 


33 


1502 


1245 


22 


1315 


1525 


22 


1420 


2100 




29 


23 


1529 


1264 


12 


1340 


1545 


12 


1446 


2119 




30 


13 


1555 


1282 


2 


1366 


1564 


2 


1472 


2138 




31 




1582 


1301 


—10 


1391 


1586 


—10 


1498 


2159 




1 


—10 


1609 


1823 


20 


1417 


1606 


20 


1524 


2178 




2 


20 


1635 


1841 


30 


1442 


1625 


30 


1551 


2197 




3 


31 


1662 


1862 


39 


1468 


1644 


$9 


1577 


2215 




4 


« 


1689 


1&77 


49 


1493 


1663 


49 


1603 


2234 




5 




1715 


1396 


59 


1519 


1683 


59 


162$ 


2252 




6 


60 


1742 


1414 


68 


1544 


1702 


68 


1655 


2270 




7 


69 


1769 


1431 


79 


1570 


1722 


79 


1682 


2290 




8 


80 


1796 


1451 


89 


1595 


1742 


89 


1708 


2309 




9 


-90 


1622 


1469 


99 


1621 


1761 


99 


1734 


2328 




10 


100 


1849 


1488 


103 


1648 


1775 


108 


1760 


2341 




11 


102 


1876 


1498 


109 


1658 


1791 


110 


1769 


2357 




12 


109 


1884 


iaa 



276 


117 


1434 


695 


.117 


1548 


859 




1 


116 


1667 


1807 


117 


1778 


2373 


^>13 


116 


1893 


1529 


277 


124 


1444 


712 


124 


1558 


876 




2 


122 


'1677 


1823 


124 


1787 


2389 


| 14 


123 


1901 


1544 


278 


131 


1455 


730 


131 


1568 


893 




3 


129 


1686 


183* 


13l 


1796 


2405 


§ 15 


130 


1910 


1660 


279 


188 


1466 


748 


139 


1678 


911 




4 


135 


1696 


1855 


138 


1804 


2420 


•S 16 


137 


1918 


1575 


280. 


145 


1477 


766 


146 


1589 


929 




5 


142 


1706 


1872 


145 


1813 


2436 


17 


144 


1926 


1590 


281 


152 


1488 


784 


163 


1599 


946 


■a 


6 


148 


1715 


1887 


152 


1822 


2452 


18 




1935 


1606 


282 


159 


1498 


801 


160 


1609 


963 


eft 


7 


155 


1725 


1904 


159 


1831' 


2468 


19 


168 


1943 


1621 


283 


166 


1509 


819 


167 


1619 


980 




8 


161 


1734 


1919 


166 


1840 


2484 


20 


165 


1952 


1637 


284 


173 


1620 


837 


175 


1629 


999 




9 


168 


1744 


1936 


173 


1849 


2501 


21 


172 


1960 


1652 


285 


180 


1531 


826 


182 


1639 


987 




10 


174 , 


1754 


1921 


180 


1858 


2486 


22 


179 


1968^ 


1635 


286 


187 


1542 


815 


189 


1649 


974 




11 


181 


1763 


1907 


187 


1867 


2470 


23 


186 


1979 


f619 


287 


194 


1652 


804 


196 


1659 


960 




12 


187 


1773 


1893 


194 


1876 


2455 


24 


.193 


1985 


1602 


288 


201\ 


1563 


793 


203 


1669 


950 


a 


13 


194 


1782 


1879 


201 


1885 


2440 


25 


200 


1994" 


1585 


289 


208 


1574 


781 


211 


1679 


938 


8 


14 


200 


1792 


1864 


208 


1893 


2424 


26 


207 


2002 


1568 


290 


215 


1585 


7V0 


218 


1690 


928 


be 


15 


' 207 , 


1802 


1850 


215 


1902 


2409 


27 


214 


2010 


1552 


291 


222 


1596 


759 


225 


1700 


914 


* 


16 


213 


1811 


1835 


222 


1911 


2394 


28 


221 . 


2019 


1535 


292 


229 


1606 


748 


232 


1710 


902 




17 


220 


1821 


1822 


229 


1920 


2379 


29 


228 


2027 


1518 


293 


236 


1617 


737 


239 


1720 


889 




18 


227 


1830 


1808 


236 


1929 


2363 


30 


235 


2036 


1502 


294 


243 


1628 


726 


247 


1730 


878 




19 


235 


1840 ' 


1795 


243 


1938 


2348 


31 


242 


2044 


1485 


295 


250 


1639 


715 


254 


1740 


866 


1 


20 . 


242 


1850 


1781 


249 


1947 


2332 


1 


248 


2052 


1467 


296 


257 


1650 


704 


261 


1750 


853 




21 


249 


1859 


1767 


;256 


1956 


2316 


2 


255 


2061 


1451 


297 


264 


1660 


693 


268 


1760 


841 


'•a' 


22 


267 


1869 


1755 


262 


1965 


2300 


3 


261 


2069 


1433 


298 


271 


1671 


682 


275 


1770 


829 


en 


23 


264 


1878 


1741 


269 


1974 


2285 b 4 


268 
274 


2078 


1416 


299 


278 


1682 


670 


283 


1780 


817 




24 


272 


1888 


1728 


276 


1982 


2269 




2086 


1898 


300 


285 


1693 


659 


290 


1791 


805 


1 


25 


279 


1898 


1714 


282 


1991 


2253 


11 


280 


2094 


1881 


301 


292 


1704 


648 


287 


1801 


793 




26 


287 


1907 


1701 
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2238 
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1346 
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1714 
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304 


1811 


781 




27 
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1917 


1688 
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1363 


303 
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1725 


627 


311 


1821 
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28 


302 


1926 


1675 


302 


2018 


2206 


9 


300 


2120 


1380 


304 


• 316 


1736 


617 


319 


1832 


757 




29 


310 


1936 


1662 


308 


2028 


2190 


10 


306 


2128 


1812 


306 


318 


1718 


602 


322 


1813 


741 




30 


313 


1915 


1644 


311 
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2171 


11 
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TABLE XIII. 
Sunrise from 13° to 17° N. Latitude. 

I*at. 14° +1008" £at. 15° 4-168" Lat. 16° -300" 
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348 £ 16 
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272 1 18 

235 t 19 
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328 


381 


1338 


54 
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18 
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1302 
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1283 


57 
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393 


1265 


91 
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396 


1247 
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1229 
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333 


404 


1211* 
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334 
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1193 


235 


335 


413 


1176 
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336 


413 


1137 


302 


337 


414 


1098 


338 


338 


414 


1058 


374 


339 


415 


1019 


410 


340 


415 


980 


445 


341 


416 


941 


481 


342 


416 


902 


518 


343 


417 


862 


554 


344 


417 


823 


591 


345 


418 


784 


630 


346 
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745 


667 
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706 
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666 


743 
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420 


627 


781 
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588 


818 
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421 


549 


858 
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421 


510 


895 
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470 


936 
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431 


971 
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392 


1011 


356 
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1051 
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424 


314 


1093 


358 


424 


274 


1132 


359 


425 


235 


1172 


360 


426 


196 


1211 


361 


427 


157 


1255 


362 


428 


118 


1297 


363 


429 


79 


1337 


364 
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40 


1379 
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936 
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822 
781 
740 
699 
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617 
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535 
494 
453 

412 
371 
330 
289 
248 
207 
166 
125 
84 
41 
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224 
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299 
336 
374 
411 
451 
488 
530 
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609 
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3 23 
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29 
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1100 £ 24 
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1357 
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30 
81 
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337 
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376 
379 
382 
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388 
391 
394 
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402 

406 
407 
407 
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409 
409 
410 
410 
411 
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.412 
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1874 
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1632 
1811 
1790 
1770 
1749 
1728 
'1707 

1686 
1666 
1645 
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1603 
1582 
1562 
1541 " 
1520 
1499 

1478 
1458 
1437 
1416 
1395 
1374 
1354 
1333 
1312 

1292 
1249 
1206 
1163 
1120 
1077 
1034 
991 
948 
905 

862 
819 
776 
733 
690 
647 
604 
561 
518 
475 

432 
389 
346 
303 
260 
217 
174 
131 
88 
43 
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12 
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-1271 


1604 


317 
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13 
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1591 


320 


19o9 
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14 
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1571 
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15 
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2009 
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1555 


326 
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17 
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18 
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1501 
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1827 
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20 
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1467 
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21 
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1867 


1083 


1427 
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22 
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1844 
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1387 
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23 
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1820 


996 


1347 
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24 
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1796 


953 


1307 


352 
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25 
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1772 


949 


1267 
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1768 


26 
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1749 
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1227 
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1727 


27 


357 


1725 


823 


1187 


361 


1627 


1685 


no 

2o 


360 


1701 


«779 


1147 


364 


1604 


1644 


1 


364 


1678 


737 


1107 
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1602 


2 
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1654 


694 


1067 


370 




1561 


3 


370 


1630 


650 


1027 


• 

373 
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1539 


4 


374 


1607 


608 


987 


376 
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1478 


5 


377 


1583 


564 
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6 


380 


1559 


521 


907 


382 
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7 


383 


1535 


477 
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385 
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1353 


8 


386 


1512 


434 


827 


388 
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1312 


9 


389 


1488 


391 


788 


391 


1404 


1270 


10 


392 


1464 


347 




395 


1381 


1230 


11 


395 


1441 


304 


171 A 

7 10 


399 


1*3 


1179 


12 


397 


1417 


259 


670 


402 


XOOU 


1148 


13 


399 


1392 


215 
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403 


XAiJX 


1104 


14 


400 


1346 


170 




A AO 

40o 


1 V4.7 


1060 


15 


400 


1299 


123 


54o 


404 


1202 


1016^ 


16 


401 


1253 


78 
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A f\A 

4U4 


xxuo 
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17 


401 


1206 


31 


458 


405 


1113 
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18 


402 


1160 


4- 
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A AK 
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x\j\ja 


884 * 


19 
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1114 


60 
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1024 


840 


20 


403 


1067 


106 


330 


406 


980 


795 


21 


403 


1021 


143 


286 


407 


935 


752 


22 


404 


974 


198 


243 


407 


891 


707 


23 


404 


928 


244 


201 


408 


846 


663 


24 


405 


882 


289 


158 


408 


802 


619 


25 


405 


835 


336 


116 


403 


757 


576 


26 


406 


789 


381 


73 


409 


713 


531 


27 


406 


742 


428 


31 


410 


668 


488 


28 


407 


696 
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410 


624 


443 


29 


407 


650 


519 


54 


411 


579 
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30 


408 


603 
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96 


411 
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31 


408 
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139 


412 
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1 
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510 


667 
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413 


.446 
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2 
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464 


703 


223 


413 


401 
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3 


410 


418 


748 


266 


414 
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4 
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795 
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5 
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325 
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278 
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416 
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413 


232 


931 
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417 
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414 
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977 


477 


418 
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9 


415 


139 


1023 


519 


419 


89 


77 


10 


416 


92 


1068 


661 


420 


49 


120 


11 


417 


46 
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603 


421 


10 
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13 
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25 
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14 
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Of 1 
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14 
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26 
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15 
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15 
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788 


850 


366 
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27 
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835 


860 


16 


374 
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16 


367 
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28 
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17 
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°.fi7 
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17 


364 


892 


913 
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29 
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18 
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869 
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18 
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944 
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970 


2297 




30 
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1002 
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id 
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ooo 
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919 




19 
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996 
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2330 




i 
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20 
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20 
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1078 
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2 
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21 
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21 
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25 
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1 lv« 




25 
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2530 




7 
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26 
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26 
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1369 
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1401 


2964 




8 
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27 
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27 
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323 
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9 
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1503 


1266 


28 


329 
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1145 
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1400 
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28 
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1463 
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1509 
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10 
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1559 


1302 


29 
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29 
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11 
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30 
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30 
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12 
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31 
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1473 
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1 
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13 
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1703 
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32 


346 
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339 


1675 


2730 
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42 
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1750 
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12 
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3048 




24 
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43 
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2002 


3048 




25 
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> 


14 
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26 
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27 
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a 


16 
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28 
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47 
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17 
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2034 


1662 
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3051 




29 
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1745 


48 
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1902 


1498 
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1571 




18 


246 
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1662 
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3061 




30 


242 
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1746 


49 
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1927 


1496 
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1570 




19 
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1662 
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3052 




31 
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2265 


1746 


50 
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1496 
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1570 




20 
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1 
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1748 


51 
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1495 
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S 


21 
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2 
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22 
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TABLE XIII. 
Sunrise from 18° to 22° N. Latitude. 

- Lat 18° --428" lout 19° — 460" fcat. 20° --476" Xat. 21° + 800" Lat. 22° -616" 

- Long. Long. Long, Long. . Long. 

AD. AD, AD. AD. AD 

1840— 1840— 1840— 1840— 1840- 

1920 1920 . 1920 1920 1920 

« _1AQ _i.<taia a. 1471 —162 4-<2384 +1550 1 —162 +2415 +1649 

1552 2 153 2409 1652 

1554 3 144 2402 1654 

1555 . 4 135 2396 . 1657 
1557 5 126 2390 1660 
1559 oi 6 117 2383 1662 
1561 1 7 107 2377 1666 
1563 -S 8 98 2370 1668 
1567 < 9 89 2364 1671 
1548 10 80 2358 1651 

1529 | 11 71 2351 1632 

1517 ^ 12 61 2345 1613 

1491 a 13 53 2338 1593 

1474 S 14 42 2332 1575 

1455 3 15 33 2326 1555 

1436 *S 16 24 2319 1536 

1417 § 17 15 2313 1516 

1399 ~ 18 5 2306 1498 

1380 § 19 + 4 2300 1478 

1361 1, 20 13 2294 1458 

1348 3 21 23 2287 1440 

1B24 ^ 22 32 2281 1420 

1306 "A 23 42 2274 1402 

1287 < 24 51 2268 1382 

1268 -r 25 60 2262 1362 

12,50 *§ 26 '70 2255 1344 

1239 £ 27 79 2249 1324 

1212 28 88 2242 1305 

J 202 29 106 2236 1294 

H84 30 117 2207 1276 

1166 31 126 2179 1257 

1148 32 136 2150 123* 
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1094 3 166 2064 1182 
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1001 - 8 214 1921 1086 
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811 ^ 19 313 1607 880 

793 | 20 322 1578 862 

775 )§• 21 330 1550 84§ 
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TABLE XIII. 
Sunrise from 18° to 22° N. Latitude. 

!Lat 18° -428" £at. 19° -460" I-at. 20°-476" Lat. 21° +800"' Lat. 22° --6 16" 

Long. Long. Long. Long. Long. 
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be 

- d 2- 

g CD _ 4) fi 
CO .iH O 

AD. 

1840-r- 
1920 



bfl 

H , Q » 



o as 

. CO. 



379 
377 

376 
/374 
372 
870 
368 
' 365 
363 

361 

358 
366 
363 
350 
348 
345 
342 
338 
336 

334 
332 
330 
328 
326 
324 
322 
320 
318 
316 

314 
312 
310 
308 
306 
304 
302 
297 
291 
285 

279 
273 
267 
261 



123 
185 
247 
308 
370 
432 
494 
555 
£17 

6f9 
740 
802 
864 
925 
987 
1049 
1111 
1172 
1234 

1296 
1357 
1419 
1481 
1542 
1604 
1666 
1728 
1789 
1852 

1888 
1924 
1960 
1997* 
. 2032 
2068 
2104 
2141 
2176 
2212 

2248 
2284 
2320 
2356 
255 2392 
1449 2428 



2464 
2500 
2537 
2572 

2608 
2644 
2681 
2716 
2752 

.2788- 
2824 

'2860 
2896 
2932 
2968 



2714 
2778 
2841 
2904 
2968 
3032 
. 3096 
3160 
3225 

3263 
3302 
3340 
3380 
3418 
3456 
3495 
3535 
3574 
3612 

3650 
3688 
3716 
3764 
3802 
3840 
3878 
3916 
3956 
3992 

4030 

4068 

4107 , 

4144 

4182 

4220 

4258 

4299 

4341 

4383 

4425 
4429 
4432 
4435 
4438 
4440 
4444 
4447 
4450 
4453 

4456 
4460 
4464 
4467 
4471 
4474 
4479. 
4480 
4480 
4480 
4480 



■ ■ Q M mk 

© 

A.D. 

1840— 
1920 
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Lat. 27o 4-1544' 7 
Long. 



bO 

. o £3- 

9<3 u £ -a 



^ 

«H O 

o o 

W 



|i3 



© 

A.D. 

1840— 
1920 



—376 


64 +3230 




13 


—372 


+ 66 +2556 


374 


128 


3296 




14 


370 


132 


2624 


373 


192 


3361 




15 


368 


198 


2692 


372 


256 


3426 




16 


367 


' 264 


2759 


370 


319 


3491 




17 


365 


329 


2827 


368 


383 


3557 




18 


364 


395 


2894 


366 


447 


3624 




IV 


ODi 


461" 


2962 


364 


511 


3689 




20 


359 


527 


3031 


> 361 


575 


3756 




21 


357 


593 


3099 


359 


639 


3821 




22 


365 


659 


3165 


357 


703 


3861 


<f! 


23 


353 


725 


3206 


355 


767 


3901 




24 


350 


791 


§248 


352 


831 


3941 




25 


348 


'857 


3290 


349 


895 


3982 




26 


345 


923 


3332 


347 


958 


4021 




27 


342 


988 


3374 


344 


1022 


4062 




28 , 


340 


1054 


54:10 


341 


1086 


4103 




40 If 


000 


1120 


3456 


338 


1150 


4144 




30 


336 


1186 


3498 


336 


1214 


4183 




1 


334 


1252 


3539 


334 


1278 


4223 




2 


332 


1318 


3580 


332 


1342 


4263 




3 


330 


1384 


3621 


330 


1406 


4302 




4 


328 


1450 


3662 


328 


1470 


4342 




5 


326 


1516 


3704 


326 


1534 


4382 




6 


324 


1582 


3745 


324 


1597 


4421 




7 


322 


1648 


3786 


322 


1661 


4461 




8 


320 


1714 


O05d t 


320 


1725 


4501 




Q 


olo 


1780 


3868 


318 


1789 


4541 




10 


316 


1846 


3920 


316 


1853 


4590 




11 


314 


1912 


3961 


314 


1916 


4620 




12 


312 


1976 


3992 


312 


1954 


4660 




13 


310 


2015 


4033 


310 


1932 


4699 




14 


308 


2054 


4074 


308 


2029 


4739 




15 


306 


2094 


4116 


306 


2067 


1779 




16 


30* 


2133 


4157 


304 


2104 


4818 


a 


17 


302 


2172 


419fc" 


302 


2142 


4858 




18 


300 


2211 


423L 


299 


2180 


4899 




19 


297 


2250 


4281- 


294 


2218 


4942 




20 


292 


2290 


4326 


288 


2255 


4985 




21 


286 


2329 


4371 


283 


2293 


5028 




22 


280 


2868 


4416 


277 


2331 


5171 




23 


275 


2407 


4461 


271 


2368 


5075 




24 


269 


2446 


4405 


205 


4 2406 


5078 




25 


263 


2486 


4470 


259 


2444 


5082 




26 


257 


2525 


4474 


253 


2481 


5085 




27 


251 


2564 


4479 


247 


2519 


5089 




28 


245 


2603 


4483 


240 


2557 


5094 




29 


239 


2642 


4487 


234 


2595 


5097 




30 


232 


2682 


4493 


228 


2632 


5101 




31 


226 


2731 


4497 


221 


2670 


5105 




1 


220 


2760 


4502 


215 


2708 


5109 




2 


213 


2799 


4607 


208* 


2745 


5114 




3 


207 


2838 


4511 


201 


2783 - 


511*7 




4 


200 


.2878 


4517 


195 


2821 


5122 




5 


193 


2917 


4522 


188 


2858 


5126 




6 


186 


2956 


4528 


181 


2896 


5131 


1 


7 


180 


29§5 


4532 


174 


2934 


5136 




8 


173 


3034 


4537 


171 


2972 


5136 




9 


170 


3074 


4539 


168 


3009 


5137 




10 


167 


3113 


4640 


165 


3047 


5137 




It 


164 


3152 


4542 


162 


3084 


5138 




12 


161 


3192 


4643 


159 


3082 


5139 




13 


158 


3190 


4544 



172 



Lat. 23° -20" 
Long. 



ttf) 



TABLE XIII. 
Sunrise from 23° to 27° N. Latitude. 

liat. 26t> +2264" 
Long. 



Lat. 24 o —876" 
Long. 



Lat. 250 +1736" 

Long; 



© 



63 


-155 +2735 - 


64 


151 


2731 


65 


143 


2726 


66 


134 


2722 


67 


125 


2718 


68 


116 


2713 


69 


107 


2709 


70 


98 


2704 


71 


88 


2700 


72 


79 


2606 


73 


70 


2691 


74 


61 


2686 


75 


53 


2682 


76 


'42 


2678 


77 


33 


2674 


78 


24 


2669 


79 


15 


2665 


80 


5 


2660 


81 


— 4 , 


2656 


8* 


13 


2652 


83 


23 


2647 


84 


32 


2643 


85 


42 


2638 


86 


51 


2634 


87 


60 


2630 


88 


69 


2625 


89 


78 


2621 


90 


87 


2616 


91 


107 


2612 


92 


117 


2581 


93 


127 


2551 


94 


137 


2520 


95 


147 


2490 


96 


157 


2459 


97 


167 


2428 


98 


177 


■ S*398 


99 


187 


2368 


100 


196 


2337 


101 


206 


2306 


102 


215 


2275 


103 


225 


2245 


104 


235 


2214 


105 


244 


2184 


106 


253 


2153 


107 


262 


2122 


108 


271 


2092 


109 


280 


2061 


110 


291 


2031 


111 


298 


2000 


112 


307 


1969 


113 


315 


1939 


114 


324 


1908 


115 


333 


1878 


116 


341 


1847 


117 


349 


1816 


118 


358 


1786 


119 


365 


1755 


120 


373 


1725 


121 


382 


1694 


122 


390 


1664 


123 


397 


1631 


124 


405 


1599 


125 


412 


1566 



AD 

1840— 
1920 

H2472 - 
2472 
2475 
2480 
2485 
2489 
2494 
2498 
2504 
2482 

2461 
2439 
2417 
2397 
237£ 
2354 
2333 
2312 
2290 
2268 

2248 
2226 
2206 
2184 
2162 
2141 
2119 
2098 
2087 
2066 
2046 
2025 

2005 
1984 
1963 
1943 
1922 
1901 
1880 
1859 
1836 
1814 

1790 
1767 
1743 
1720 
1696 
1675 
1649 
1626 
1601 
1578 

1554 
1530 
1505 
1482 
1456 
1432 
1408 
1384 
1358 
1334 
1308 



© 

AD, 

1840- 
1920 

-155 +2848 +1739 



151 


2844 


1739 


142 


2840 


1744 


133 


2837 


1749 


125 


2833 


1754 


116 


2830 


1Y59 


106 


2825 


1765 


97 


2821 


1770 


88 


2817 


1776 


79 


2813 


1754 


70 


2809 


1722 


61 


2805 


1710 


53 


2801 


1687 


42 


2797 


i acid 


33 


2794 


1644 


24 


2790 


1622 


15 


2786 


loUU 


5 


2782 


1579 


+ 4 


2778 


1557 


13 


2774 


1535 


23 


2770 


is M 


32 


2766 


1 A <kO 

I4yj 


42 


2762 




50 


2758 


1/14 7 
144: / 


59 


2755 


14Z0 


69 


2751 


1404 


78 


2747 


1382 


87 


2743 


looU 


107 


2740 


1349 


118 


2709 


1329 


128 


2678 


1 QflQ 

loUis 


138 


2647 


1287 


148 


2616 


1266 


158 


2584 


11640 


168 


2553 


1 OOQ 

lAAo 


177' 


2522 


12U1 


187 


2491 


lloU 


197 


2460 


1159 


206 


2429 


llo7 


216 


Aovo 


1116 


226 


2367 


1092 


235 


2336 


1067 


244 


2305 


1041 


254 


2273 


1017 


263 


2242 


1011 


272 


2211 


974 


281 


2180 


941 


290 


2149 


9,16 


299 


2118 


890 


308 


2087 


865 


316 


2056 


839 


325 


2025 


813 


333 


1994 


787 


342 


1963 


762 


350 


1931 


735 


358 


1900 


709 


366 


1869 


683 


374 


1838 


C57 


385 


1807 


633 


393 


1776 


607 


400 


1742 


580 


408 


1708 


.553 


415 


1673 


526 



s <* 

o a 

CO o 

Q 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



§3 

■■•3 8' 

8~- 



g S $ -SB 

© 



pi o O 



3 

H 



Lat. 27° 4-1644" 
Long. 



9 8 3 8 J 



J 4 

O ^ 



t 11 
12 

a is 

J 15 

3 16- 

a 17 

* 18 

8 19 

"3 20 
I s 

3 



21 

22* 
23 
24 
25 
26 
27. 
28 
29 
30 
31 
32 

1 

2 
3 
4 

5 
"6 
7 



10 
§ 11 

* la 
a 13 

■a 1* 

$. 15 

S 17 

M 18 
-r 19 
I 20 



I 
4 



3 







A.D. 






AD. 








1840— 






1840— 








1920 






1920 




—156 +2962 +4480 - 


-156 +3079 +5139 


14 


150 


2959 


4483 


15U 


oU77 


5143 


15 


142 


2956^ 


4488 


141 


tiU74 


5149 


16 


133 


2952 I 


4493 


loo 


out A 


5155 


17 


124 


2949 


4499 


1 CiA 

124 




5162 


18 


115 


2946 i 


40U5 


11 » 


QO/27 


5168 


19 


106 


2943 ^ 


4511 


106 


3065 


5175 


20 


97 


2940 


451 1 


97 




5181 


21 


88 


2937 


4524 


88 


3060 


5188 £ 22 


79 


2934 


4601 


79 


3058 


5164 £ 23 


70 


2931 


*4i o 


7U 


ouoo 


5141 


24 


60 


2928 


A Add 


60 


oUOo 


511o 


25 


52 


2925 


4432 


52 


•lAKA 

OUOU 


5094 


26 


42 v 


2921 


4411 


42 


OU4.0 


6071 


27 


33 


2918 


4388 




oU4o 


6049 


28 


24 


2915 


4ooo 


O 1 


OA A O 

OU40. 


6024 


29 


14 


2912 


4d*t> 


1 A 

14 


OU41 


6002 


30 


5 


2909 




e 
O 


OUOO 


4978 


1 


+ 4 


2906 


4297 


4- 4 


3036 


4965 


2 


13 


2903 


4274 


13 


3034 


4931 


3 


22 


2900 


A OK 1 


no 


OUOl 


4908 


4 


32 


2897 


A OOQ 


OA 




4885 


5 


41 


2894 


A Cif\Ct 
4iiUD 


4:1 


OUZO 


4862 


6 


60 


2890 


A 1 UQ 

41oo 


•A 

ou 


OU^4 


4838 


7 


69 


2887 


A 1 K. 1 


En" 
Oif 


'iflOO 


4815 


8 


69 


2884 




AO 

DO 


ouiy 


4791 


9 


78 


2881 


A 1 1 & 

4J.lt> 


7o 


oUl 1 


4769 


10 


87 


2878 


4093 


Q If- 

87 




4745- 


11 


108 


2S76 


4082 


108 


3012 


4734 


12 


118 


2844 


4060 


118 


2979 


4711 


13 


128 


2812 


4Uoo 


1 OQ 
I AO 




4689 


14 


138 


2780* 


A f\ I CI 

4ulb 


loo 


OOl A 


4666 


J£ 16 


148 


2748 


3994 


1 A Q 

14o 


OQQO 


4644 


16 


158 


2717 


QI1I7 

o9/!a 


1#D 


OQ I O 


4621 


17 


. 168 


2685 


3951 


loo 


OQ 1 H 


4599 


18 


178 


2663 


3929 


I/O 


OTQA 


4576 


19 


188 


2621 


3907 


188 


2io2 


4554 


20 


197 


2589 


3884 


iyo 


isy iy 


4531 


21 


207 


2667 


3862 


2U I 


OCQ7 


4508 


22 


217 


2525 


3841 


217 


2654 


4485 


23 


226 


2493 


3814 


227 


2622 


4457 


24 


236 


2461 


3788 


236 


2589 


4429 


25 


*45 


2429 


3761 


246 


2557 


4401 


26 


254 


2397 


3734 


255 


2524 


4372 


27 


263 


2366 


3707 


264 


2492 


4343 


28 


273 


2334 


3682 


273 


2459 


4315 


29 


282 


2302 


3656 


283 


2427 


4287 


30 


291 


22^0 


3628 


292 


2394 


4258 


31 


299 


2238 


3600 


300 


2362 


4229 


1 


308 


2206 


3573 


309 


2329 


4200 


2 


317 


2174 


3646 


318 


2297 


4171 


3 


326 


2ll2 


3519 


327 


2264 


4143 


4 


334 


2110 


3491 


335 


2232 


4113 


5 


343 


2078 


3464 


344 


2199 


4084 




351 


2047 


3436 


352 


2167 


4054 




369 


2015 


3409 


360 


2134 


4025 


& 8 


367 


1983 


3381 


368 


.2102 


3995 -5 9 


376 


1951 


3363 


376 


2069 


3965 


io 


387 


1919 


3329 


389 


2037 


3941 


11 


395 


1888 


3301 


397 


2004 


3949 


12 


402 


1862 


3272 


404 


1966 


3918 


13 


410 


1816 


3244 


412 


1929 


3388 


14 


417 


1780 


3215 


419 


1891 


3858 


15 





AD. 

1840— 
1920 



155 +3189 +4546 


1 KO 


OlO I 


1K1Q 


1 J.7 


Ml AA 
01 OO 


■fcooi 


lo« 


'11 ft J. 
Olo4 


AKA1 
*lOOx 1 


1 OM 


•i 1 ftO 


40 1 1 


11 R 
110 


Q 1 CI 

Olol 


40 i 


1 c\k 

1UO 


oi /y 


iOOU 


y i 


Vtl <7ft 

ol » o 


J.RQM 

4oyo 


87 


3176 


4601 


78 


3174 


4577 


oy 


Ol « O 


400^ 


fin 


% 1 71 
1 1 1 * 




RO 


Ol/U 


*ouo 


-11 
41 


'ii AQ 
OlOO 


4.1QH 


•1Q 
02a 


oloo 


4400 


OJ. 


Ml CL*\ 
OlOO 


1AM 1 


1 i. 
14 


Q1 AM 
0100 




ft 
O 


Q1 AO 
OlOZ 


ttooo 


4- 4 


3160 


4369 


13 


3158 


4336 


OO 


Ml R<7 


ioiu 


OA 


Ml 

OlOO 


rrAO 1 


A1 
41 


Ml 

0104 


<±AOQ 


OU 


Ml 


4.9Mft 


oy 


M1 £H 
OlOU 




Aft 
DO 


Ml J.Q 

oi4y 


n on 


1 * 


Ml J.T 
014 < 




OO 


Ml J. A 
Ol*0 


4.14-1 


108 


3144 


4130 


119 


3111 


4100 


1 OO 


MO. 7 7 
OU / 1 




ioy 


OU*4 




149 


oUll 


4U0o 


ioy 


OQI77 


AH1 1 


1 AQ 

ioy 


^yi4 


Oa»f X 


i i y 


OQ1 1 


MQAQ 

oyoo 


1 QO 

ioy 


Oft»7Q 

Aoio 




iyo 


OU.AA. 
zi044 


3920 


OAtt 

5fiUo 


Ofil 1 


QOJJ 1 


218 


2778 


3874 


227 


2744 


3844 


237 


2711 


3815 


246 


2678 


3784 


256 


2644 


3755 


265 


2611 


3725 


274 


2578 


3695 


283 


2545 


3665 


292 


2511 


3634 


301 


2478 


3604 


310 


2445 


3674 


319 


2411 


3544 


328 


2378 


3514 


336 


2345 


3482 


344 


2311 


3451 


353 


2278 


3421 


361 


2245 


3390 


369 


2212 


3359 


377 


2178 


3327 


391 


2145 


3305 


400 


2112 


3272 


407 


2073 


3240 


415 


2034 


3206 


m 


1994 


3179 




Lat. 23° 


—20" 


Lat. 24o —876" 




• 


Long. 




Long. 




• ?• 




of time 
conds. 




•i • 


O O 


lis 




© a 




3 II 


A« 


© H 


00 o 


© 






AD. 

1840— 
1920 




AD. 

1840— 
1930 







TABLE XIII ;0B 
Sunrise from 23° to 27° N. Latitude. 

I*t. 260 +1786" 1*120° +2264" l*t 27<> +1644" 

Long. Long. Long. 

n Mln H lilti *. -Ji fills 



A.D. 

1840— 
1920 

J2Z 111 U69 1288 436 1670 444 . 8 488 1673 3129 440 

121 l!t ilafi 1207 443 1636 417 ,§ 4. 445 1637 "3100 447 

129 *" "07 44» 10^ 1 5 4g2 1601 ^ 464 

:1 29 It! \m u2 456 1467 861 f 6 468 1565 8041 460 

181 5Sa ilS 1«2 1433 834 * 7 464 1529 3012 466 

® 58 s§ as s i a ' *, a is 5R i™ 

ill S St !S» $ SS ■■«• »« » a 185 

1K ,- no ln -, . R7 1296 263 | 11 489 1385 2932 491 

18 S 1™ n?« ^7 til 1261 244 * 12 495 1349 2912 497 

18 Z lo2 499 1227 226 18 601 1314 2892 603 

188 1™ 1.1? m bob 1198 208 § 14 507 1278 2872 509 
139 502 1111 1016 605 «~ §b R1 o lug 0050 514 

5S Jm5 Sm Ito 1090 141 S 17 522 1170 2808 524 

142 III ^af B2fi 1056 132 S 18 627 1134 2787 529 

148 '5S o!i Q9Q B80 1021 113-1 19 632 1098 2766 684 

}g Si S S S WT 9**20 537 1062 2744 639 

146 536 884 893 539 «. jj 1 21 641 1026 2722 543 

147 Hf? 2S 1-7 MB Slf 32 S 23 546 955 2675 652 

148 644 819 8o7 646 884 . • * « 2650 564 

149 lit S£ «?b BBO ^6-12< 26 548 883 2624 665 

160 HI 2ft bb? 781 35 -S 26 550 847 3600 656 

181 648 721 794 651 781 «» g . g 2 257g B58 

16 » 5 *2 £2 Hi US 72! «S ■#■£ 563 786 2561 669 

158 S? 2K- ?5? S 7M 103 29 654 760 2526 660 

164 £!f ™ rba 676 126 30 555 738 2500 661 

}£ 553 S m 557 S K 31 656 707 2475 663 

167 654. 677 667 558 627 175 1 558 681 2461 566 

168 SS' In B2« Bfi2 679 217 I -MS 629 2403 670 

189 657 633 626 562 579 *i< ^ 2380 e72 

160 ?M £« M 581 369 a 5 666 676 2354 574 

161 661 488 686 666 »3i ™" g B6g 2 330 675 
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T ABLE XIII. 
Sunrise from 23° to 27° N. Latitude. 
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TABLE XIII. # 
Sunrise from 28° to "32° N* Latitude. 
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29 


300 


2099* 


2869 


296 


2161 


3157 


11 


292 
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30 


305 


2044 


3017 


300 


2104 


3010 




30 


298 


2172 


2916 


294 


2236 


3206 


12 


290 


2304 


2636 


31 


303 


2085 


3060 


298 


2147 


3055 




1 


296 


2216 


29621 


292 


2283 


3255 


13 


288 
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2126 


3103 
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2189 


3099 




2 


294 


2261 


3009 
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2329 


3303 ^ 


14 
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3146 


294 


2232 


3144 




3 
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2305 


3055 


288 


2373 
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15 


284 
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34 
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2208 


3189 
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2275 
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4 
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2422 
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16 
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35 
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3231 
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2317 


3233 




5 


288 


2394 


3148 
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2469 


3449 


17 
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2546 
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SB 
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2289 


3274 




2360 


3278 




6 


286 


2439 


3195 


282 


2516 


3498 


18 


278 


2595 
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37 
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2330 


3317 


28fi 


2403 


3301 


1 


7 


284 


2483 


3241' 


280 


2562 


3546 


19 


276 


2643 




38 




2371 


3360 


284 


2446 


3368 




8 


282 


2528 


3288 


278 


2609 


3593 


20 


274 


2692 


ft AAA 


39 




2412 


3406 


281 


2488 


3413 




9 


278 


2572 


3336 


275 


2655 


3644 


21 


272 


2740 


3090 


40 




2453 


3453 


27^> 


2531 


3462 


t 


10 


273 


2617 


3336 


270 


2702 


3694 


22 


267 


2789 


3144 


41 


273 


2494 


3499 


270 


2574 


3510 


-iS ii 


267 


2661 


3437 


264 


2749 


3748 


23 


262 


2837 


3198 


42 


266 


2535 


3505 


264 


2616 


3516 




12 


261 


2706 


3444 


258 


2795 


3755 


24 


256 


2886 


3206 


•43 


261 


2576 


3509 


258 


2659 


3522 


a. 


13 


256 


2750 


3449 


253 


2842 


3762 


25 


250 


2934 


8215 


44 


255 


2617 


3514 
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2702 


3528 




14 


250 


2795 


3456 


247 


2888 


3769 


26 


245 


2983 


8222 


45 


249 


2657 


3519 


246 


2744 


3533 




15 


244 


2839 


3463 


241 


2935 


3777 


27 


239 


8031 


3230 


46 


243 


2698 


3523 


241 


2787 


3538 




16 


238 


2884 


3469 


236 


2982 


3783 


28 


233 


3080 


3238 


47 


237 


2739 


3528 


234 


2830 


3545 


£ 


17 


232 


2928 


3476 


229 


3028 


3792 


29 


227 


3128 


3247 


48 


231 


2780 


3533 


228 


2873 


35'51 


►-si 


18 


226 


2973 


3483 


223 


3075 


3799 


30 


221 


3177 


3255 


49 


224 


2821 


3539 


222 


2915 


3557 




19 


220 


3017 


3490 


217 


3121 


3807 


31 


215 


3225 


3263 


50 


218 


2862 


* 3544 


216 


v 2958 


3563 




20 


214 


3062 


3496 


211 


3168 


3814 


1 


209 


8274 


3272 


51 


211 


2903 


3550 


209 


3001 


3570 


* 


21 


207 


3106 


3504 


205 


3215 


3822 


2 
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3322 


8280 


62 
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2944 


3555 
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3043 


3576 
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22 


201 


3151 


'3511 


199 


- 3261 


3829 


3 
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3371 


3288 
3298 


63 
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12985 


3561 


196 


3086 


3582 


M 


23 


194 


3195 


3518 


192 


3308 


3838 


4 


190 


3419 


64 


192 


3026 


3566 


190 


3129 


3588 
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24 


188 


3240 


3525 


186 


3354 


3845 


5 


184 


3468 


8806 


55 
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3066 


3572 


183 


3171 


3595 


> 


25 


181 


3284 


3533 


179 


.3401 


3854 o 6 


178 


3516 


3314 


56 
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3107 


3573 


181 


3214 


3597 




26 
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3329 


3535 


176 


3448 
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3565 


3320 


* 57 


178 


3148 


3576 


177 


3257 


3601 
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27 


175 


3373 


3540 


173 


3494 


3863 ^ 8 


170 


3613 


3327 


68 


174 


3189 


3579 


173 


3300 


3605 
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171 


3418 


3545 


170 


3541 


3867 


9 


166 


3662 


3333 


59 


170 


3230 


3582 


169 


3342 


3609 




29 


167 


3462 


3550 


167 


3587 


3870 


10 


162 


3710 


3339 


60 


166 


3271 


3585 


165 


3385 


3612 




30 
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3507 


3554 


164 


3634 


3870 


11 


158 


3759 


3346 


61 


162 


3312 


3588 


161 


3428 


3616 




31 


159 


3552 


3559 


161 


3680 


38§1 


12 


154 


3808 


8352 


62 


158 


3311 


3591 


157 


3428 


3620 




32 


155 


3553 


3564 


158 


3681 


3885 


13 


150 


3810 


8858 



178 TABLE Xm. 

Sunrise from 28° to 32* N. Latitude. 

4 ii kin U h Us. li If lis If '{iHi i 

AO. * D 

ir40— 1840— 1840— 1840— 

JgS 1920 1920 1920 . 

68 ^ 15 4 + 3310 + 3594 -163 + 3428 +3624 1 -151 +35/ft +3567 -153 + 3683 +3890 1 4 -146 +3813 43366 

64 150 3309 3597* 149 3428 3628 2 147 3654 3573 U6 3684 3899 1 6 142 3815 3371 

65 141 3308 3605 140 3427, 3637 3 140 3555 3581 39 3686 3909 1 6. 139 38 7 3376 

131 3427 8646 4 131 3555 3590 131 3687 3918 1 7 130 3819 3387 

123 3427 3654 5 122 3556 3600 122 3689 3929 1 6 121 3822 3399 

114 3427 3663 d 6 . 113 8557 3609 113 3690 3939 19 113 3824 3409 

Vol 3427 3672. "S 7 104 3558 3619 104 3692 3950 20 104 3826 3420 

oc 9io7 aem 4 a Q c assft 3R-28 95 3693 3960 21 95 3829 3432 
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AW 
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«9oU 
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*970 
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299 


2941 
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218 


2907 


2906 
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2873 


2875 


104 


-■ 238 


2839 


2844 


105 


247 


2*05 


2812 


108 


257 


2771 


2781 


107 


266 


2738 


2749 


108 


275 


2704 


2718 


109 


284 


2670 


2686 


110 


293 


2636 


2654 


111 


302 


2602 


2622 


112 


311 


2568 


2590 


113 


326 


2534 


2558 


114 


329 


2500 


2526 


115 


837 


2466 


2493 


116 


345 


2432 


2460 


117 


353 


2399 


2487 


118 


362 


2865 


2396 


119 


870 


2331 


2363 


120 


378 


2297 


2330 


121 


394 


2263 


2305 


122 


402 


2228 


2272 


123 


409 


2187 


2238 


124 


417 


2146 


2205 


125 


424 


2105 


2171 



96 3427 8681 -S 8 96 3558 3628 95 - - ---- - 

87 3427 3690 < 9 87 3559 3637 86 3695 3970 | 22 86 3831 3442 



78 



3427 3663 ■» 10 78 8560 3610 77 3696 3943 ^23 77. 3833 3414 



69 3426 3638 111 69 3560 3584 69 3698 3915 2 4 68 3836 3386 

60 3426 3612 * 12 59 3561 3558 59 3699 3888 2 6 59 3838 3358 

52 3426 3585 S 13 52 3562 3530 .51 3701 3860. 26 , 51 3840 3329 

41 3426 3561 g .14 41 3562 . 3505 41 3702 3R34 2 7 41 3842 3302 

32 3426 3536 J 15 32 3563 3479 32 3704 3807 2 8 32 3845 3.74 

23 3426 3510 i§ 16 23 3564 3452 23 3705 3780 2 9 23 3847 Am 

14 3426 3484 M 17 14 3565 3426 1.4 3707 8752 30 . 14 3849 3218 

5 3425 3469 g - 18 5 3565 3399 5 3708 3725 1 5 3852 31«0 

+ 4 3425 3433 I 19 + 4 . 3566 3373 + 4 3710 3698 2 + 4 3854 3164 

13 3425 3407 1, 20 13 3567 3346 13 3711 3672 3 13 3856 3134 



22 



3425 3382 I 21 22 8567 3320 22 3713 3644 4 22 3869 31% 

32 3425 3357 22 31 8568 3293 31 3714 3616 6 31 3861 3078 

41 . 3425 3331 3 23 41 3569 3268 41 3716 3590 6 41 3863 3051 

50 3425 3305 3 24 60 3569 3241 49 3717 3562 7 49 3865 3022 

59 3425- 3280 25 58 3570 3214 58 3719 3535 8 68 3868 2994 

68 3424 3254 1 26 68 3670 3188 67 3720 3508 9 67 3870 2966 

77 3424 3228 £ 27 77 3571 3162 76 3722 3480 10 76 3872 2938 

86 3424 3203 28 85 3572 3134 85 3723 3453 11 85 8875 2910 

109 3424 3191 29 109 3572 8123 110 3724 3442 12 .110 3876 2898 

119 3389 3166 30. 120 3536 8083 120 3688 3416 13 20 8839 2871 

129 3365 3142 31 130 3501 3078 130 3662^. 3390 14 131 3802 2845 

140 3320 3118 32 140 3465 3047 140 3616 3363 % 16 141 3765 2818 

150 3285 3093 1 150 3430 3022 150 3579 3337 * 16 151 8728 2791 

160 3250 3068 2 160 8394 2996 161 3643 3312 17 161 3691 2764 

170 8216 3044 3 170 3359 2971 171 3507 3286 18 171 3654 2737 

i80 818i 3019 4 180 3323 2945 181 3471 3260 19 81 3617 2710 

190 3146 2994 „• 5 191 3288 2921 191 3434 3233 20 192 3580 26b4 

199 3112 2969 § 6 200 3252 2894 201 3398 3207 21 20 3643 2656 

209 3077 2944 I 7 210 3217 2869 210 3362 3180 2 2 211 3508 2629 

2?9 3042 29i9 I 8. 220 3181 2844 220 3326 3152 2 3 221 3469 2601 

229 3008 2886 V 9 229 3146 2808 230 3290 3115 2 4 231 3432 2662 

236 2973 2852 T3 10 239 3110 2774 240 3253 3078 2 6 241 3395 2623 

248 2938 2820 I 11 249 3075 2739 249 3217 3041 26 250 3358 2484 

i 5 ? SS 2786 12 258 3039 270.3 259 3181 3004 2T 260 3321 2445 

266 2869 2752 S 13 267 3004 2667< 268 3145 2966 2 8 269 3284 2406 

■UK IS 2719 ft S 877 2968 2633 ?77 3109 2928 2 9 278 8247 2363 



286 2799 2685 f 15 »86 2938 2597 287 3072 2891 80 287 8210 

29i 2765 2652 | 16 295, 2897 2561 296 3036 2854 31 296 3173 2286 

803 2730 -2618 S 17 804 2862 2526 304 3000 2815 1 305 3136 2246 
w 18 



312 2695 2684 « 18 ' 313 2826 2490 814 2964 2778 2 314 ?099 2206 
I» III! 2i4l ill 321 2791 2453 322 2928 2739 3 323 3062 2 66 
330 2626 2516 -S 20. 380 2756 2418 881 2891 2701 4 332 3025 2126 



338 2591 2482 | 21 839 2720 2882 . 340 2856 2664 , 6 341 |988 2087 
346 2556 2447 $ 22 347 2684 2846 348 2819 2626 ^ 6 349 2951 2046 
»i omo qjio o« ftkK 9R*9 280ft 857 2183 2687 « 7 «68 ^»14 WW 



354 2522 2412 7- 23 355 2649 2308 857 2783 2687 | 7 358 2914 2006 

868 2487 2878 § 24 364 2613 2278 865 2747 2648 | 8 366 2877 1966 

571 2i52 2343 1 25 372 2578 2236 378 2710 2509 ^ 9 374 2840 1924 

379 2418 3309 26 380 2642 2199 381 2674 2471 10 382 2803 1884 

396 2383 2283 § 27 399 2507 2175 402 2638 2446 11 390 |766 1843 

406 2348 2249 ^ 28 407 2472 2187 410 2600 2406 12 413 2728 1817 

413 2305 2214 29 415 2427 2100 418 2563 2367 « 421 2679 1776 

421 2262 2179 30 423 2383 2064 . 426 2606 2328 14 429 2630 1735 

428 2220 2144 81 430 2388 2026 483 2460 ,2289 16 436 2582 1694 



1TO 

TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 

Lat. 28° +460" Irfkt. 99° +852" . L»t. 30° +152" L*t. 31° +832" Lat. 32° — 348" 

Long. Long. Long- Long. Long. 



*t Jl S|g|2 li Si Si- -3- ii Mj. If *l tin i ll 1-3 Hi 



A.D. A.D. 

1840- 1840— 

1920 1920 

126 +433 +2064+2139 +436 +2177 +2109 1 

127 440 2023 2105 » 444 2134 2074 2 

128 < 447 1983 2072 451 2091 2038 . 3 

129 454 1942 2038 458 2Q48 2002 £ 4 

130 461 1901 2004 465 2006 1967 « 5 
13 1 467 1860 1969 471 1963 1930 2 6 

132 4 73 1819 1933 477 1920 1 893 'g 7 

133 480 1778 1908 484 1877 1856 xj 8 

134 486 1737 1882 * 490 1834 1837 * 9 

135 492 1696 1855 , 496 1792 1809 ^ 10 

136 498 1655 1829 502 1749 1781 £ 11 

137 504 1614 1803 508 1706 1752 7. 12 

138 510 1574 1777 514 1663 1724 a. 13 

139 516 1533 1751 520 1620 1696 g, 14 

140 521 1492 1723 525 1578 1667 .§ 15 

141 526 ,1451 1696 530 1535 1637 g 16 

142 531 1410 1669 535 1492 1608 ^ 17 

143 536 1369 1642 540 1449 1579 § 18 

144 541 1328 1615 545 1406 1549 "§ 19 

145 546 1287 1587 550 1364 1520 20 

146 550 1246 1559 554 1321 1490 ^ 21 

147 654 1205 1531 558 1278 1459 /J 22 

148 556 1165 1501 560 1235 1427 g 23 

149 558 1124 1471 562 1192 1395 £ 24 

150 560 1083 1440 564 H50 1363 _ 25 

151 562 1042 1410 566 1107 1330 ^ 26 

152 564 1000 1380 568 1064 1298 5 27 

153 566 968 1350 570 1020 1265 ^ 28 

154 568 936 1320 572 995 1233. 29 

155 570 903 1289 574 961 1191 30 

156 572 871 1259 576 927 1169 31 
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1574 


1777 


514 


1663 


516 


1533 


1751 


520 


1620 


521 


1492 


1723 


525 


1578 


526 


,1451 


1696 


530 


1535 


KOI 

Qol 




1 AAQ 


D«JO 


LrttJ^/ 


536 


1369 


1642 


540 
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550 
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550 
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1559 


554 


1321 
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1531 


553 
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556 


1165 


1501 
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560 
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1440 


564 


1150 
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1042 


1410 


566 


1107 
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•" 1 AAA 

1UUU 
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lOOU 


Pi Aft 
i)00 


1064 


566 


968 


1350 


570 


1020 


568 


936 


1320 


572 


995 


570 


903 


1289 


574 


961 


672 


871 


1259 


576 


927 


574 


839, 


1229 


578 


892 


577 


807 


1200 


£81 


858 


579 


775 


1170 


583 


824 


581 


742 


1139 


585 


790 


583 


710 


1109 


587 


755 


584 


678 


1078 


5&9 


721 


586 


646 


1046 


£90 


687 


588 


614 


1015 


592 


652 


589 


581 


982 


593 


618 


589 


549 


949 


593 


584 


590 


517 


917 


594 


549 


591 


485 


885 


595 


515 


592 


453 


852 


596 


481 


592 


420 


819 


596 


447 


592 


388 


786 


596 


412 


592 


356 


752 * 


596 


378 


592 


324 


709 


596 


343 


592 


292 


686 


596 


309 


592 


259 


652 


596 


275 


592 


227 


619 


596 


241 


591 


195 


585 


595 


206 


590 


163 


557 


594 


172 


589 


131 


516 


593 


138 


588 


98 


482 


592 


104 


586 


66 


447 


5#0 


69 


585 


34 


412 


589 


35 


684 





378 


588 





682 


— 83 


343 


586 


— 35 
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67 


307 


584 


71 


678 


100 


272 


582 


106 



157 574 839, 1229 578 892 1136 1 

158 577 807 1200 £81 858 1105 2 

159 579 775 1170 583 824 1073 3 

160 581 742 1139 585 790 1041 4 

161 ' * 583 710 1109 587 755 l008 d 5 

162 584 678 1078 5&9 721 976 .9 6 

163 686 646 1046 £90 687 942 5 7 

164 588 614 1015 592 652 909 ^ 8 

165 589 581 982 593 618 874 9 

166 589 549 949 593 584 839 |> 10 

167 590 517 917 594 549 804 H 11 

168 591 485 885 595 515 770 '3 .12 

169 592 453 852 596 481 735 g 18 

170 692 420 819 596 447 700 M 14 

171 592 388 786 596 412 664 g 15 

172 592 356 752 * 596 378 629 « 16 

173 592 324 709 596 343 593 §, 17 

174 592 292 686 596 309 558 S 18 

175 592 259 652 596 275 522 5 19 

176 592 227 619 596 241 487 71 20 

177 591 195 586 595 206 450 5 21 

178 590 163 557 594 172 414 g 22 
179, 589 13 1 516 593 138 377 * 23 
180 588 98 482 592 104 341 * 24 
181' 586 66 447 500 69 303 *g 25 

182 585 34 412 589 35 267 § 26 

183 684 378 588 230 ^ 27 

184 682 — 83 343 586 — 35 193 28 

185 580 67 307 584 71 155 29. 
486 678 100 272 582 106 118 30 







AD. 






AD. 






AD. 






1840-^ 




1840— 








1840—, 






1920 














1920 


+438 +2293 


i 1QQQ 


i 4.4.1 


+2413 


+2250 


16 


+444 +2633 +1653 


445 


2248 




4-4.9 


2366 


2211 


17 


452 


2484 


1612 


453 


2204 


1Q1K. 

iy it) 


4*iA 
too 


2319 


2171 


18 


459 


2435 


1570 


460 


2159 


lot 1 




2272 


2131 


19 


466 


2386 


1528 


467 


2114 


LOO if 


4.70, 


2226 


2092 


20 


473 


2338 


1487 


474 


2070 




477 
til 


2179 


2052 


21 


480 


2289 


1445 


4ol 




1 7A5, 




2132 


-2012 


22 


487 


2240 


140,3 


488 


1980 


1 i OO 




2085 


1980 


23 


494 


2191 


1369 


494 


1936 


1705 


497 


2038 


1948 « 


24 


500 


2142 


1334 


600 


>891 


1674 


503 


1992 


1915 | 


>25 


506 


2094 


- 1300 


506 


1846 


1 A4.4 




1945 


1883 < 


26 


512 


2045 


1265 


512 


1801 


1 ai** 


OLD 


1898 


1850 


27 


518 


1996 


1230 


518 


1757 


woo 




1851 


1817 


28 


524 


1947 


1195 


524 


1712 






1804 


1785 


29 


530 


1898 


1160 


5*9 


1667 


if; 9,1 


532 


1758 


175i 


30 


535 


1850 


1125 


.534 


1624 


14WQ 


«tfft 


1711 


1719 


31 


541 


1801 


1090 


OOu 


AO i O 






1664 


1685 


t 


546 


1752 


1054 


544 


1533 




ft J.Q 


1617 


1651 


2 


551 


1703 


1018 


549 


1489 


1395 


553 


1570 


1618 


3 


556 


1654 


982 


554 


1444 


1363 


558 


1524 


1584 


4 


561 


1606 


947 


" 558 


1399 


1331 


562 


1477 


1550 


5 


566 


1557 


911 


562 


1354 




KAA 


1430 


1515 


6 


571 


1508 


m 


664 


1310 




t/OO 


1383 


1478 


7 


674 


1459 . 


837 


566 


1265 


19.9Q 

Lm&\3 


570 


1336 


1442 


8 


576 


1410 


798 


568 


1220 


A -LifC) 


O I 4 


1290 


1405 


9 


578 


1362 


760 


570 


1176 


1 1 Art 
1 AOU 


Ult 


1243 


1369 


10 


580 


1313 


721 


Ol A 


LXOA 


1 1QA 




1196 


1382 


11 


582 


1264 


682 


574 


1095 


inui 
xuyi 


o to 


1157 


1295 


12 


584 


1223 


643 


576 


1059 


1057 


580 


1119 


1269 


13 * 


" 586 


1182 


$04 


578 


1022 


1022 


582 


1080 


1222 m 14 - 


588 


1142 


566 


580 


986 




ooo 


1042 


1187 & 16 


590 


noi 


527 


583 


949 


Q*»4 


^ft7 


1003 


1150 & 


16 


592 


1060 


488 


586 


913 


yxi 




964 


1114 J? 17 


595 


1019 


450 


588 


876 


OOD 


OJa 


926 


1078 


18 


597 


978 


411 


590 


840 




£>y* 


887 


1041 


19 


599 


938 


373 - 


592 


803 


Q1 7 


oyu 


849 


1005 


20 


601 


897 


334 


593 


767 


7ft % 2 


597 


810 


967 


21 


602 


856 


294 


595 


730 


747 


599 


771 


931 


22 


604 


815 


256 


597 


694 


711 


6'Jl 


733 


893 


23 


606 


"74, 


216 


598 


657 


675 


602 


694 


854 


24 


607 


734 


175 


598 


621 


637 


602^ 


656 


814 


25 


607- 


693 


* 133 


599 


584 


600 


603 


617 


775 


26 


608 


652 


92 


600 


548 


564 


604 


578 


737 


27 


609 


611 


51 


601 


511 


527 


605 


640 


698 


28 


610 


570 


9 


601 


475 


489 


605 


501 


658 


29 


610 


530 


— 33 


601 


438 


451 


605 


463 


618 


30 


610 


489 


75 


601 


402 


414 


605 


424 


578 


1 


310 


448 


117 


601 


365 


376 


605 


385 


538 


2 


610 


407 


159 


601 


329 


338 


605 


347 


498 


3 


610 


366 


201 


601 


292 


301 


605 


308 


458 


4 


610 


326 


243 


691 


256 


263 


605 


270 


418 


5 


610 


285 


285 


600 


219 


224 


604 


231 


377 g 


6 


609 


244 


328 


599 


183 


186 


603 


192 


337 5 


7 


608 


203 


371 


598 


146 


147 


602 


154 


296 | 


8 


607 


162 


415 


597 


110 


108 


^01 


115 


255 O 


9 


606 


122 


453 


595 


73 


68 


599 


. 77 


213 


10 


604 


81 


502 


594 


37 


30 


598 


38 


172 


11 


603 


40 


545 


593 





— 9 


598 





132 


12 


603 





537 


591 


— 88 


49 


596 


— 40 


90 


13 


601 


— 42 


631 


689 


75 


88 


594 


.80 


48 


14 


599 


84 


675 


687 


113 


128 


592 


120 


6 


15 


697 


126 


719 



TABLE XIII 

Sunrise from 28° to 32° N. Latitude. 
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TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 
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Sunrise from 33° to 85° N. Latitude; also for BOMBAY and CALCUTTA. 
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4534 


334 


854 


1746 


26 


341 


1151 


1599 


229 


360 


2150 


3204 


363 


2248 


3073 




13 


366 


2358 


4583 


326 


881 


1782 


27 


333 


1183 


1560 


230 


351 


* 2201 


3250 


354 


2300 


3121 




14 


357 


2413 


4631 


31? 


907 


1819 


28 


324 


1215 


1521 


231 


342 


2251 


3297 


345 


2352 


3160 




15 


348 


2467 


4680 


309 


933 


1855 


29 


316 


1247 


1483 


232 


333 


2302 


3344 


336 


2404 


on" 1 


> 


16 


339 


2522 


4728 


301 


960 


1891 


30 


307 


1279 


1444 


233 


324 


2352 


3391 


327 


2456 


3204 




17 


330 


2576 


4777 , 


293 


986 


1927" 


1 


299 


1311 


1405 


.234 


314 


2402 


3439 


317 


2608 


3313 


| 


18 


320 


2630 


4826 


284, 


1012 


1964 


2 


290 


1343 


1366 


235 


305- 


2453 


3486 


308 


2560 


3360 




19 


311 


2685 


4875 ' 


275 


, 1039 


2001 


3 


281 


1374 


1327 


236 


296 


250$ 


3533 


299 


2612 


3408 




20 


302 


2739 


49*23 


266 


1065 


2038 


4 


272 


1407 


1288 


237 


' 287 


2554 


3580 


290 


2664 


3456 




21 


293 


2794 


4972 


257 


109) 


2075 £ 


5 


263 


1439 


1249 


238 


277 


2604 


3628 


280 


2716 


3505 


•a 


22. 


283 


2848 


5021 


218 


1117 


2112 ~ 


6 


254> 


1470 


1209 


239 


267 


2654 


3676 


270 


2768 


3553 




23 


273 


2902 


6071 


239 


1144 s 


2149 g 


7 


245 


1602 


1170 


240 


2o8 


2705 


3723 


261 


2820 


3601 




24 


264 


2957 


5119 


230 


1170 


2186 § 


8 


236 


1534 


1131 


241 


246 


2755 


3773 


248 


• 2872 


3653 


•CIS 


25 


251 


3011 


5172 


220 


1196 


2224 G 


9 


226 


1567 


1091 


242 
243 


236 


2806 


3821 


23b 


2924 ^ 


3701 


W 


26 


241 


3066 


5221 


211 


1223 


2261 


10 


216 


1598 


1051 


211 


2856 


3884 


212 


2976 


3766 




27 


213 


3120 


6287 


?03 


1548 


2297 


11 


205 


1630 


1009 


244 


202 


2894 


3931 


2or 


3015 


3814 




28 


204 


3159 


5337 


194 


1276 


2334 


12 


196 


1660 


970 


245 


192 


2932 


3979 


193 


3053 


3863 




29 


194 


3199 


5387 


184 


1304 


2372 


13 


186 


1691 


930 


246 


182 


' 2970 


4026 


18: 


3092 


3911 




30 


184 , 


3238 


5436 


174 . 


1332 


2410 


14 


176 


1721 


890 



187 



TABLE mtl. 

Sunrise from 33° to 35° N. Latitude ; also for BOMBAY and CALCUTTA. 

^l,^; ^3.0-^; ^.^ 



Long. 



to 



256 



ij J* gV= |4 X§ I* If If if- If I| N| J II *l Jfl 

AD ° AS AD. A.D. A.D. 

1920 1920 1920 1920 

is ; s us s » ss !2 »' a 5S sits s J 

1^ III III! II i ii EJ! 

1 ilrl lliji IS Si HiiJII 

c 57 72 3387 4430 73 3518 4319 -.11' 74 3673 5848 • « 64 1640 2766 « || 

lift 62 3425 4437 63 3557 4326 § 13 , 64 3712 5853 54 1668 2782 26 

US 51 3463 4445 52 3595 4332 J 13 53 87»8 6869 44 1696 2799 27 

26 41 3501 4452 42 3634 4338 g 14 43 3791 5864 84 1U4 joi* £«* 

Hi 31 3539 4459 ,32 3673 4344 15 33 3831 5869 24 1752 2834 29 

26 2 21 3577 4465 22 3711- 4350 § 16 23 3870 5 875 1 4 um w> oo 

263 11 3615 4472 12 3750 4356 "3 17 18 3910 5880 2 1808 ^8bb dl 

2 64 - 19 3653 4499 - 20 3789 4384 §» 18 - 21 3949 5909 - 10 1836 28ai 1 
Sit 29 3691 4506 30 3828 4390 | 19 31 3989 5914 20 1864 2908 2 
26 6 39 3728 4513 40 3866 4396 * 20 41 4028 5919 32 1892 2925 3 

26 7 49 3766 4519 50 3905 4402 | 21 51 4068 5925 41 1920 2941 4 

268 59 3804 4526 60 3944 4408 S»23. 61 4107 .61 1948 2958 5 

26 9 70 3842 4534 71 3982 4415 j 23 72 4147 5936 61 1976 ^975 6 

27 80 . 3880 4541 81 4021 4421 * 24 82 ' 4186 5941 70 2004 JWM £ 
271 91 3918 4549 92 4060 4428 | 25 93 4225 5947 81 2032 3010 S 
572 92 3956 4546 93 4099 4425 8 26 94 (4265 6944 91 2060 8027 8 
hi 93 3994 4544 94 4137 4422 * 27 95 4304 6940 01 2088 ,3044 10 
27 4 98 4032 4546 97 4176 4421 28 9 7 4344 ™* £ « 
276 - 103 4029 4548 102 4172 4422 29 102 4339 593/ 109 2123 3Ubb 1<S 

276 109 4026 4551 108 . 4168 4424 1 107 4334 5 937 115 2130 . 3079 13 

277 115 4022 4553. 114 4164 4426 2 118 4330 5 39 U2 2137 309d 1| . 

278 120.4019 4555 119 4160 4427 3 9 4. 2o ,40 129 2144 3.07 15 

279 126 4016 4558 125 4156 4429 4 J24 4. 20 5940 135 2151 3120 g> 16 

280 132 4013 4561 181 4152 4481 ^ 5 30 43 a 6941 MJ 2 59 g « 

281 137 4010 4563 136 4148 4432 £ 6 136 4310 5942 149 2166 8149 j IB 

282 143 4006 4565 142 4144 4434 | 7 141 »943 155 2173 ; "2 h, 19 

283 149 4003 4568 148 4140 4436 * 8 1« *301 5943 162 21.80 3176 20 

284 154 4000 4570 153 4136 4437 -f 9 162 4296 ? 944 169 2187 3189 21 

285 160 3997 4526 159 4132 4391 | 10 158 4291 <>896 175 2194 3168 ZZ 

286 166 35,94 4481 165 4128 4345 f. a 163 4286 5847 182 2201 3149 2| 

287 171 3990 4436 170 4124 4298 = 12 168 4282 5/97 189 2208 3129 24 

288 177 3987 4392 176 4120 4252 J 13 174 4277 o749 19o 221o 3108 25 

289 183 3984 4347 182 4116 4201 & u 180 4272 5/01 202 2222 808b 

290 188 3981 4302 187 4112 4160 $15 \f BtoS 209.2230 3063 

291 194 3978 4258 193 4108 4114 3 16 ,191 4262 5604 215 2237 3048 £| 
29i 200 3974 4213 199 4104 4068 g 17 197 4258 5555 222 2244 3028 29 
29 3 205 3971 4168 204 4100 4021 3.18 202 4253 5506 229 22ol 300J OU 
29 4 211 3968 4124 210 4096 3975 & W 207 4248 5457 23a 2258 2988 31 
29 5 216 3965 4078 216 4092 3929 | 20 213 4242 5409 242 2265 2J68 1 

29 6 222 3962 4034 221 4088 3882 .* 21 219 4238 5361 249 2272 2949 2 

29 7 228 3958 3990 227 4084 3837 ~ 22 224 4234 .>311 ;279 2328 3 

325 2X SR 2" 233 4080 8791 £ « 2 4 29 2 2 262 2 86 2 08 g, 4 



299 



304 

]305 



300 245 3949 3656 244 4072 8698 g 25 211 4819 »iod ^ = - 

301 250 3!)46 3810 249 4068 3651 g 26 246 42 4 5111 282 2308 2848 » 7 

302 256 3D42 3766 254 4064 3604 27 251 4210 506? 289 2315 2628 8 

303 262 3939 3722 259 4060 -3557 28 2o6 4205 5018 295 i6ji -8UH » 



2301 2868 g 6 



2301 2764 11 





1840— 




1920 


i i a a 

4- loo — 


-1741 


4-850 


100 


1762 


o09 


J.40 


1793 


769 


160 


1823 


728 


IZO 


1853 


688 


1 JLO 


1883 


~ 648 




1914 


607 


nee 


1944 


567 


85 


1974 


553 


75 


2004 


538 


00 


2034 


020 




2065 


508 


J. J. 


2095 


a no 


'\1 
o± 


2125 


478 




2155 


463 




2185 




•> 
a 


2216 


431 


1 1 


2246 


414 


21 


^270 


QQQ 

OiJtJ 


32 


2306 


O OO 

oca 


4.9 


2336 


ooo 


52 


2367 




oo 


2397 


66 1 


• o 


2427 






2457 


OAT 




2487 


292 


inn 


2518 


28i 




2548 


274 


107 


2552 


-oo 


114 


25^7 




liU 


2561 


243 


197 


2o67 


Jol 


J.OO 


2572 


2/11 


A-1..J 


2576 


210 


1*0 


2581 


1 (HI 
IV V 


1 ^9 


AO oo 


loo 




2591 


176 


165 


2595 


166 


171 


2600 


190 


i7a^ 


2605 


212 


184 


2610 


240 


190 


2615 


266 


197 


2620 


291 


201 


2624 


316 


210 


2629 


352 


216 


2634 


368 


222 


2639 


394 


• 229 


2644 


419 


236 


2648 


444 


■242 


2G53 


470 


• 248 


2657 


496 


255 


26o2 


521 


261 


2666 


547 


268 


2670 


572 


27.4 


2675 


598 


2ffc 


2680 


624 


286 


2685 


650 


293 


2629 


675 


296 


2659 


701 



TABLE Xin. ■ ■ 

Sunito from 33° to 350 N. Latitude; also for BOMB AY^a«d CALCBTWPA^ + 80ao« 

Long. ... Long. ^ on g- B 



# * it i f *r 11 in ill 1 iff I* iij * a 

© © , an A .D AD. 

SS- *sS- 1840- J8^- 

1840 — Ab4u — ^Qon 1920 

loon 1920 1920 Atf^u 

306 -27! -3836 -3580 -268 -3952 -3411 1 -265 -JJJ» -ft -2275 -27U 12 -299 — 

30 7 273 3785 3532 270 3900 3361 . | 267 4037 4812 3 1 Jg* / 

30 8 276 3735 3483 272 3848 3314 g-8 269 3983 4760 o* 26 69 1 6 

30 9 277 3684 3435 274 3797 <261 | 4 ^ *™ 2168 ^ 16 

310 280 3634 3388 277 3745 I75 3821 4604 323 2141 8688 t .17 

311 282 3584 3339 279 3693 3162 g 6 277 3766 4552 326 2114 2598 g 18 

111 s s s asa ss t i « a ss k la- 
ss- S. S5 SS .S SS SS-ii -S ffi S & £ 2527 -ai 

816 398 3332 3070 289 3433 2883 jjll 285 3550 4313 338 2008 2482 || 

317 295 3282 2993 291 3382 2804 §42 287 3495 4231 84J 1931 ^ 

318 297 3231 2915 293 8330 2724 | 13 289 34U 4149 «m 

319 299 3181 2838 295 3278 264» M 291 3387 4Ub/ . «i ^ < 
32 301 3131 2761 297 3826-9585 «;« . .gj JgJ gg'- g§ " 1874 2263 27 
321 303' 3080 2684 299 3174 2485 | 16 *95 *W » 8 28 
32 2 306 3030 2608 301 3122 240b | 17 fj " lg21 nn ± 
32 3 308 2980 2530 303 3070 2326 | 18 m 3170 3739 359 1821 

H* 310 2929 2453 305 3019 » una £Jf ' Ib75 866 1767 2057 3 



32 8 312 2879 2376 807 2967 2167 fe, 20 



334 



885 



275 


3785 


3532 


270 


3900 


275 


3735 


3483 


272 


3848 


277 


3684 


3435 


274 


3797 


280 


3634 


3388 


277 


3745 


282 


3584 


3339 


279 




284 


3533 


3291 


281 


3641 


286 


3483 


3243 


283 


3589 


288 


3433 


3194 


285 


3537 


290 


3382 


3146 


287 


3485 


293 


3332 


3070 


289 


3433 


295 


3282 


2993 


291 


3382 


297 


3231 


2915 


293 


3330 


299 


3181 


2838 


295 


3278 


301 


3131 


2761 


29.7 


3226 


303 


3080 


2684 


299 


3174 


306 


3030 


2608 


301 


3122 


308 


2980 


2530 


303 


3070 


310 


2929 


2453 


305 


3019 


312 


2879 


2376 


307 


2967 


314 


2829 


2299 


309 


2.915 


316 


2779 


2222 


311 


2863 


318 


2728 


2144 


313 


2811 


320 


2678 


2067 


316 


2759 


322 


2628 


1990 


317 


2707 


324 


2577 


1913 


319 


2655 


326 


2527 


v 1836 


321 


2604 


328 


2477 


1758 


323 


2662 


330 


2426 


1&81 


325 


2500 


?32 


2376 


1604 


327 


2448 


332 


2297 


1525 


327 


2366 


332 


2218 


1446 * 


327 


2285 


333 


2138 


1367 


328 


2203 


333 


2059 


1288 


328 


2122 


333 


1980 


1209 


328 


' 9040 


334 


1901 


1131 


329 


1958 


334 


1822 


1052 


329 


1877 


334 


1742 


972 


329 


1795 


3"35 


1663 


894 


330 


1714 


335 


1584 


815 


330 


1632 


335 


1505 


736 


330 


1550 


336 


1426 


658 


331 


1469 


336 


1346 


578 


331 


1387 


336 


1267 


499 


331 


1306 


337 


1188 


421 


332 


1224 


337 


1109 


342 


332 


1142 


337 


1030 


263 


332 


1061 


338 


950 


184 


333* 


979 


338 


871 


105 


333 


898 


338 


7$2 


2* 


333 


816 


389 


713 


+ 52 


334 


734 


339 


634 


131 


334 


653 


839 


554 


201 


334 


571 


340 


475 


289 


335 


490 


340 


396 


368 


335 


408 


340 


317 


447 


335 


526 


341 


238 


525 


336 


245 


341 


158 


605 


336 


163 


341 


79 


684 


336 


82 


342 





762 


337 






i! Htii Sstiis III 11 i i 

s sii i f i§ li iii • 

332 , 326 2527 , 1836 321 2604 610 27 3 7 2688 *Wl ±± 
33 3 328 2477 1756 323 2652 Io80 28 319 2628 919 ^ ^ ^ 



1451 29 



385 83, 2376 160* 327 2448 1371 1 323 2520 2755 391 1500 1583 13 



336 332 2297 .1525 327 2366 1289 2 823. 2436 2671 «i «~ - 3 

33 7 332 2218 1446 327 2285 1208 i 323 2358 2o87 392 UUO 1481 1 

33 3 333 2138 1367 328 2203 1127 4 321 2368 2o04 d9J l^ou 

38 9 338 2059 1288 328 . 2122 1046 $ 6 324 2 84 2420 393 1300 Ugo » 

us s ss jg s ss a 1 s , s s s 

i S Sa sis Sli S is s s sa is ai 



34 6 835 1584 815 330 163* 558 jvav ^ J03g ^ 

346 335 1505 736 330 1550 476 g 12 326 1 9b » gg9 2{ . 

34 7 336 1426 658 331 1469 396 g W 327 101^ 1 

•ItS S St? 3 I S i ffi S S S <s .« y 

■ffi-.g S S § 1 I i « s X X IS 

362 337 1030 263 382 1061 11 | 18 328 1092 13d2 a 

IS S S !o 8 5 4 III 5S. + lS I 20 ill ^ 400 «0 642 1 

35 5 338 792 « 333 816 255 ^ 21 329 840 1081 401 500 593 2 
'IS 'S 9 22 +,$? «8 S?-8»2 io 672 914 402 400 494 4 

■a. s. a- l I I- a « a?.-.» s ass 

i a i I 1 I I 1 i S *.» SV: 

a. is 1 f 1 1 1 in 111 



1067 31 







A.D. 








1840— 








1920 




-265 - 


-4092 —4865 - 


—308 —5 


267 


4037 


4812 


311 ! 


269 


3983 


4760 


314 ! 


271 


3929 


4708 


317 1 


273 


3875 


4656 


320 .! 


275 


3821 


4604 


323 


277 


3766 


4552 


326 ! 


279 


3712 


4499 


329 


281 


3658 


4447 


332 


283 


3604 


4395 


335 


285 


3550 


4313 


338 


287 


3495 


4231 


341 


289 


34U 


4149 


344 


291 


3387 


4067 


347 


293 


3333 


3985 


350 




3279 


3903 


353 


297 


3224 


3821 


356 


299 


3170 


3739 


359 


301 


3116. 


3657 


362 


303 


3062 


3575 


365 


305 


3008 


3493 


368 


307 


2953 


3411 


371 


309 


2899 


3329 


374 


311 


2845 


3247 


377 


313 


2791 


3165 


380 


315 


2737 


3083 


383 


317 


2683 


3001 


385 


319 


2628 


2919 


387 


32 i 


2574 


2837 


389 


323 


2520 


2755 


391 


323, 


2436 


2671 


391 


323 


2352 


2587 


392 


321 


2268 


2504 


392 


324 


2184 


2420 


393 


324 


2100 


2336 


393 


325 


2016 


2253 


394 


325 


1932 


2169 


394 




1848 


2085 


395 


OjCiKJ 


1764 


2002 


395 


326 


1680 


1918 


396 


326 


1596 


1834 


396 


327 


1512 


1751 


397 


327 


1423 


1667 


397 


327 


1344 


1583 


398 


328 


1260 


1500 


398 


328 


1176 


1416 


399 


328 
329 


1092 


1332 


399 


1008 


1249 


400 


329 


924 


1165 


400 


329 


840 


1081 


401 


330 


756 


998 


401 


330 


672 


914 


402 


330 


588 


830 


402 


331 


504 


747 


403 


331 


420 


663 


403 


331 


336 


579 


404 


332 


252 


496' 


404 


332 


168 


412 


405 


332 


84 


328 


405 


333 





245 


405 



1741 2010 4 



^ 11 326 1680 1918 396 1000 1088 ■■ 23 



302 


2596 


762 


305 


2564 


791 


308 


2532 


820 


310 


250<X 


850 


313 


2468 


879 


316 


2436 


9Uo 


319 


2404 


937 


322 


2372 


966 


325 


2340 


995 


328 


2308 


1049 


331 


2276 


1102 


334 


2244 


1156 , 


337 


2212 


1210 


340 


2180 


1264 


342 


2148 


1318 


345 


2116 


i ono 
ldV2 


348 


20*S4 


1426 


351 


2052 


1479 


353 


2020 


1534 


356 


1988 


1588 


359 


1956 


1641 


361 


1924 


1696 


364 


1892 


1749 


366 


1860 


1804 


369 


1828 


1858 


371 


1796 


1912 


373 


1761 


2068 


375 


1732 


2021 


377 


1700 


2076 


377 


1643 


2133 


378 


1587 


2188 


378 


1530 


2300 


380 


1473 


2357 


380 


1416 


2412 


331 


136tf 


2468 




1303 


2524 


382 


1246 


2581 


382 


1190 


2638 


383 


1133 


2637 


383 


1076 


2694 


384 


1020 


2749 


384 


963 


2806 


385 


907 


2862 


385 


850 


2918 


386 


793 


2974 


386 


737 


3030 


387 


679 


3086 


387 


624 


3143 


388 


567 


3199 


388 


510 


3255 


389 


454 


3310 


389 


397 


3367 


390 


34 a 


8422 


390 


283 


3480 


391 


227 


3535 


391 


171 


3591 


392 


114 


3647 


392 


57 


370O 


392 





3761 



189 



TABLE XIII- A. 



Latitudes and Longitude, of Chief places in British India and the Feudatory States. 
(Longitude, are expressed b, the difference in Second, cf time as compared with Ujjain.) 



O 



District. 



Town. 



Latitude t;«m» 
of 

a degree. Seconds - 



1 Aden 



BRITISH TERRITORY 
Aden Province. 

Aden 

Ajmere— Merwara Province. 

2 Ajmere ... Ajmere 

Nazirabad 

3 Merwara ... Beawar 

(Nayanagar) 

Baluchistan Province. 



12-7 —7348 



4 Quetta— Peshin 



Quetta 



5 Balasore 

6 Bankura 

■7 Bhagalpur . 

8 Burdwan 

9 Champaram 

10 Cuttack 

11 Darbhanga 

12 Gay a 

13 Hooghly 

14 Midnapore 
16 Monghyr 

16 Murshidabad 

17 Muzaftarpur 

18 Nadia 



:. j 



19 



Twent y-four 
Parganas ... 



20 Patna 



21 Puri 

22 Ranchi 

23 Saran 

24 Shahabad 



Bengal Province. 

Balasore 
Bankura 
Bhagalpur 
•Burdwan 
Howrah 
Betiiah 
Cuttaok 
Darbhanga 

Gaya 
Hoogly and ) 
Chinsura ) 
Serainpore 
Midnapore 
Monghyr 
Bern am pore 
Hajipur 
'Muzaffarpur" 
Krishna gar 
Santipur 
Calcutta 
Cossipur-Chitpur 
Garden Reach 
Maniktala 
Naihati 
Baranagar 
Bhatpara 
Patna 
Bihar 
Dinapore 
e» t ¥xxxi 
Ranchi 
Chapra 
Sasaram 
Arrah 

Berar Province 



25 Akola 

26 Amraoti 

27 Ellichpur 

28 Ahmadabad 

29 Ahmadnagar 

30 Belgaum 

31 Bijapur 
32' Bombay 

33 Broach 

34 Dharwar 



35 Kaira 

36 Khandesh 



Akola 
Amraoti 
Ellichpur 

Bombay Province. 

Ahmadabad 
Ahmadnagar 
Belgaum 
Bijapur 
Bombay 
Broach 
Hubli 
Dharwar 
Gadag 
Nadiad 
Dhulia 



26-5 
26<3 
260 



21- 5 
23*2 
25*2 

23- 2 

22- 5 
26*5 
20*5 
26'2 

24- 5 

23- 

22-7 

22- 5 

25- 3 

24- 
25*7 
260 

23- 5 
23-2 



23-0 
227 
23-0 
25-7 
25-2 
25-7 
19-8 
23-3 
25-8 
25-0 
25-5 



20- 7 

21- 
21-2 



230 
19-0 
160 
16-8 
19-0 

21- 7 
15-3 
15-5 
15-5 

22- 7 
210 



280 
256 
352 



30-2 —2104 



4-2676 
-4-2708 
+2692 
+2896 
+3016 
+ 2092 
+ 2420 
+2428 
+2216 

+3028 

+ 3016 
+2768 
+2564 
+2996 
+2260 
+ 2308 
+3056 
+ 3040 



22*5 +3020 



+3032 
+3020 
+3032 
+2252 
+2336 
+2224 
+2408 
+2292 
+2148 
+ 1976 
+2132 



+ 300 
+ 480 
+ 424 

— 768 

— 208 

— 304 

16 

— 692 

— 672 

— 152 

— 184 

— 36 
700 

~- 240 



District. 



Town. 



Latitude 

in degreesw ^ i'JSL. 
&decimals dl »frence 

of c m ^ 
a degree. Seconds * 



Bombay Province— (ooniintted). 



37 Nasik 

38 Panch Mahal . 

39 Poena 

40 Sholapur 



41 Satara 

42 Surat 

43 Thana 



44 Akyab 

45 Amherst 

46 Basse in 

47 Henzada 
4fc Mandalay 

49 Prome 

50 Rangoon 

51 Tavoy 

52 Jubbalpore 

53 Nagpur 

54 Nimar 

55 Raipur 

56 Saugor 

Eastern 

57 Chittagong 

58 Deoca 

59 Manipur 

60 Pabna 

61 Rajshahi 

62 Bellary 

63 Chingleput 

64 Coimbatore 

65 Ganjam 

66 Godaveri 

67 Kistna 



68 Guntur 

69 Kuriiool 

70 Madras 

71 Madura 



72 Malabar 



73 NeHore" 

74 North Arcot .. 

75 Salem 

76 South Arcot .. 

77 South Canara 

78 Tanjore .. 



Nasik 20-0 

Godhra 22-7 

Poona 18*5 
Sholapur * 17-7 

Pandharpur 17-7 

Barsi 18-2 

Satara 17*7 

Surat 12-2 

Bandra 19*0 

Burma Province. 

Akyab 20*2 

Moulmein 16*5 

Bassein 16*7 

Henzada 17*7 

Mandalay 22-0 

Prome 18*8 

Rangoon 16*7 

Tavoy 1.4-1 

Central Provinces. 



Jubbalpore 23*2 

Kamptee 2P2 

Nagpur 212 

Burhanpur 21*3 

Raipur 21*2 

Saugor 23*8 

Bengal & Assam Province. 

Chittagong 
f Decca ) 
( Narayanganj ) 
Imphal 
Sirajganj 
Rampur-Bolia 

Madras Province. 



23-3 

23- 7 

24- 8 
24-5 
24*3 



Adoni 
Bellary 
Conjee veram 
Coimbatore 
Berhampore 
Co canada 
Rajahmundry 
Bezwada 
Ellore 
Masulipatam 
Guntur 
Kurnool 
Madras 
Madura 
Bodinayakkanur 
Dindigul 
Calicut 
Cannanore 

Palghat 
Teliicherry 
Nellore 
Gudiyattam 
V ellore 
Salem 
Cuddalore 
Mangalore 
Kumbakonam ■ 
Negapatam 



15*7 
15>2 

12- 8 
11-0 
19*3 
170 
17*0 
16«5 
167 
16'2 
16*3 
15*8 

13- 
10-0 

10- 
10*3 

11- 2 

11- 8 

10- 8 
11*7 

14- 5 
13-0 

12- 9 

11- 7 

11- 7 

12- 8 
11*0 
10*7 



+ 



480 
520 
464 
28 
84 
24 
428 
708 
708 



+4112 
+5244 
+4556 
+4732 
+4876 
+4664 
+4896 
+5380 



+ 1000 
+ 820 
+ 800 
+ 108 
+1408 
+ 712 



+3852 

+3508 

+4360 
+3352 
+3076 

+ 360 
+ 256 
+ 940- 
+ 284 
+2164 
+ 1548. 
+ 143«T 
+ 1^60 
+ 1280 
+ 1284 
+ 1124 
+ 548 
+ 1072 
+ 560 
+ 376 
+ 528 
+ 

— 100 
+ 208 

— 72 
+1008 
+ 744 
+ 808 
+ 572 
+ 956 

— 224 
+ 860 
+ 976 



TABLE XHI-A. 

Latitudes and Longitudes of Chief places in British India and the Feudatory States. 
(Longitudes are expressed by the difference in Seconds of time a* compared with Ujjain.) 



District, 



Latitude 

in decrees J ime 
Town. & decimals <hfference 

of m 
a degree. Seconds. 



Madras Province— (continued). 

78 Tanjore— corUd . 



79 Tinnevelly 



Tanjore. 


10-7 


+ 804 


Mannargudi 


10-7 


4- 880 


Mayayaram 


11-1. 


+ 928 


Palamccttah 


8-7 


+ 472 


Rajapalaiyam 


9*5 


+ 424 


Srivilliputtur 
Tinnevelly 


9-5 


+ 440 


8*7 


+ 466 


Tiruchendur 


8-5 


+ 560 


Tuticorin 


8-8 


+ 568 


Trichinopoly. ) 
Srirangam ) 


10*8 


+ 700 


Vlzagapatam 


17-7 


+ 1804 


Vizianagaram 


}8*2 


+ 1832 



80 Trichinopoly . 

81 Vizagapatam. 



North West Frontier Province* 

82 Dera Ismail ) _ _ ' . 

Kllan J . Dera Ismail Khan 31-8 

83 Kohat ... Kohat 33*6 

84 Peshawar ... Peshawar 34-0 



—1168 

—1044 
- 1008 



85 Amritsar 

86 Delhi 

87 Dera Ghazi Khan 

88 Ferozepore ... 

89 Gurdaspur 

90 Gujranwala .... 

91 Gurgaon ..; 

92 Hissar 

93 Jhang 

94 Karnal 

95 Jullundur 
36 Lahore 

97 Lut*hiana 

98 Multan 

99 Rawalpandi ... 

100 Rohtak 

101 Sialkot 



Punjab Province. 



Amritsar 


317 


— 216 


Delhi 


28-7 


+ 352 


Dera Ghazi Khan 


30-0 


—1200 


Ferozepore 


310 


— 280 


Batala 


308 


— 140 


Gujranwala 


32-2 


— 384 


Rewari 


28-2 


+ 204 


Bhiwani 


28-8 


+ 84 


Jhang-Maghiana 


31-3 


— 828 


Karnal 


29-7) 




Panipat 


29-4 j 


+ 288 


. Jullundur 


31-3 


— 48 


Lahore 


31-6 


— 348 


Kasur 


31-1 


— 316 


Ludhiana 


31-0 * 


+ 20 


Multan 


30-2 


—1024 


Rawalpandi 


33-6 


— 640 


Eohtak 


28-9 


+ 192 


Sialkot 


32-5 


— 300 



102 Hyderabad 
103^Karachi 
104 Gukkur 



Sindh Province. 

Hyderabad 25*3 

Karachi • 24*8 

Shikarpur 28*0 

Suickur 27*7 

United Provinces of Agra and Oudh 

1Q5 Harodi ... Shahabad 27*7 

106 Sltapur ... Sitapur 27-6 

N ATI YES STATES. 
Baroda State. 

Baroda 
Patan 
(Anhilwad) 
Navasan 



—1768 
—2092 
—1708 
—1652 



+ 1000 
+ 1172 



107 Baroda 
108- Kadi 

109 Navasan 



Bombay Native States. 

llOOarnbay ... Cambay 

111 Cutch ... Bhuf 

112 Kathiawar ... Bhaunagar 

Dhoraji v 



22-3 


— 608 


23-8 


- 868 


21*0 


— 684 


22*3 


— 748 


23*2 


—1436 


21-7 


— £60 


21*7 


—1240 



4* 



District. 



Latitude 

. indegrees ,.L ime . 

Town. & decimals dlffer ence 

of - m 



a degree. 

Bombay Native States- (continued). 

112 Kathiawar -confrf. Junagarah 21*5 

Navanagar 22*4 
Porabandar 21*6 
Rajkot 22*3 
Wadhwan 22*6 

113 Kolhapur ... Kolhapur 16-6 



Seconds. 



114 Bewah 

115 Bhopal 

116 Datia 

117 Gwalior 

118Indore 
H9Iaora 

120 Mandasar in I 

Gwalior j 

121 Ratlam 



Central India Agency. 

Bewah 
Bhopal 
Datia 
Lashkar 
Ujjain 
Indore 
Iaora 

Mandasar 

Ratlam 



Hyderabad State. 

122 AurJngabad ... ( An j^ ft bad ] 

123 Gulbarga ... ^ Gulbarga 

124 Hyderabad ... Hyderabad 

125 Raichur ... Raichur 



126 Jammu 

127 Kashmir 



Kashmir State. 

Jammu 
Srinagar 



Madras Native States. 

128 Coohin ... Emakulam 
« , Mattanoheri 

129 Pudukkottai ... Pudukkottai 

130 Travancore Alleppey 

Nagercoil 
Trivandrum 



131 Bangalore 

132 Kolar 

133 Mysore 



Mysore State. 

Bangalore 
Kolar 
Mysore 



Punjab Native States. 

134 Malar Kotla ... Malar Kotla 

135 Patiala ... Patiala 



J36 Alwar 

137 Bharatpur 

138 Bikaner 

139 Jaipur 

140 Karauli 

141 Kotah 

142 Jodhpur 

143 Mewar or 
Udaipur 

144 Tonk 



Rajputana Agency. 

Alwar 
Bharatpur 
* Bikaner 

Sikar 

Jaipur 

KarauJi 

Kotah # 
... Jodhpur 

Udaipur 

Tpnk 



24*5 
23*2 
25*6 
26*2 
23*1 
22*7 
23*6 

24*1 

23*3 



—1244 
—1324 
—1436 
—1188 

— 972 

— 364 



+ 1324 
+ 392 
+ 644 
+ 572 
+ 
+ 28 
156 

— 168 

— 176 



19 8 — 108 



17-3 
17-3 
16*2 



+ 256 
+ 640 
+ 376 



32-7 — 208 
34*8 — 228 



10*0 
10*0 
10-3 
9-5 
8*1 
8-5 



13-0 
13*1 
12-3 



30*5 
30*3 



+ 120 
+ 112 
+ 728 
+ 132 
+ 400 
+ 280 



+ 432 
+ 564 
+ 212 



+ 48 
+ 164 



27*$ 
27-2 
280 
27-6 
26*9 
26-5 
25*1 
26*3 



+ 196 
+ 412 

— 596 

— 156 
+ 12 
+ 300 
+ 16 

— 664 



24-6 — 500 
26*1 + 4 



United Provinces Native States. 

145 Rampur Rampur , 28*8 



+ 780 



v-v. r> " 191 

TABLE XIV. 

Jupiter's Cycle of 60 years- Northern SyBtem, showing suppressed years, A.D. 280 to I D. 2000. 



tfjaya * ' 1 ... 2 80 3 39 3 98 4 58 5 17 5 76 4 36 

1 Jaya ... 81 40 99 59 18 77 37 1 96 55 

2 Manmathn ... 82 41 4 00 60 " 19 78 38 2 97 56 

3 Durmnkha : ... 83 42 01 01 20 79 39 3 98 57 

4 Hemalamba ... 84 43 02 62 21 80 40 4 99 58 

5 Vilamba ... 85 44 03 63 22 81 41 5 7 00 59 

6 Vikarin- r.: 86* 45 04 64 23 82 • 42 6 01 ^0 

7 Sarrari 87 ,-46 05 65 24 83 43 7 02 61 

8 Plara ... 88 , 47 06 66 25 84 44 8 03 62 

9 Subhakrit ... 89 48 . 07 67 26 85 45 9 04 63 

10 Sobbana • ... ^ 90 49 * 08 68 27 86 46 10 05 64 

11 Krodbin ... 91 50 09 69 28 87 47 11 06 65 



12 Visravasu 



IS Parabhava ... 93 52 11 71 30 89 49 13 
44 Plavanga ... .94 43 12 72 31 90 50 14 
15 Kilaka ... 95 54 13 73 32 91 



23 Anala 



* 86* 


45 


0*4 


64 


23 


87 


,-46 


05 


65 


24 


88 


47 


06 


66 


25 


89 


' 48 > 


07 


67 


26 


^ 90 


49 * 


08 


68 


27 


91 


50 


09 


69 


28 


92 


51 


10 


70 


29 


93 


52 


11 


71 


30 


94 


.53 


12 


72 


31 


95 


54 


13 


73 


32 


96k 


55. 


14 


74 


33 


97 


66 


'15 


75 


34 


98 


57 


16 


76 


35 


99 


58 


17 


77 


36 


300 


59 


18 


78 


37 


01 


60 


19 


79 


38 


02 


61 


20 


80 


39 


03 


62 


21 


81 


40 


04 


63 


22 


82 


41 


% 


64 


23 




42 



88 48' 12 07 66 

08 67 

09 68 
51 15 10 69 

16 Saumya 9ft. 55 . 14 74 33 92 52 16 II 70 

17 Sadharana ... 97 66 15 75 34 93 S3 17 12 71 

18 ' Virodhakrit, ... 98 57 16 76 35 94 18 13 72 

19 ParidbaYin ... 99 58 17 77 36 95 54 19 14 73 

20 Pramadin ... 3 00 59 18 78 37 96 55 20 15 74 

21 Ananda 



22 Rakshasa ... 02 61 20 80 39 98 57 22 



97 56 21 16 75 
17 76 



99 58 23 18 77 

19 78 

20 79 



24 Pingala ... 04 63 22 82 41 6 00 59 24 

25 Kalayukta ... 0$ 64 23 ... 42 01 60 25 

•86 Siddharthin ... 06 65 24 83 43 02 61 26 21 80 

27 Raudra ... 07 66 25 84 44 03 62 27 22 81 

28 Dtirmatx ... 08 67 26 85 45 04 63 28 23 82 

29 Dundubhi ... 09 68 27 86 46 05 64 29 24 83 

30 Rudhirodgann . 10 69 28 87 4 7 06 65 30 ' 25 84 ' 



83 


43 


02 


61 


84 


44 


03 


62 


85 


45 


04 


63 


86 : 


46 


05 


64 


87 


47 


06 


65 


88 


' 48 


07 


66 


89 


49 


08 


67 


9a 


50 


09 


68 


91 


51 


10 


69 


92 


52 


11 


70 



ft 11 


l& 


%f Oil 


Q 09 


lw 01 


11 10 


15 


*TA' 
1* 


*>o 


a*. 


en 

52 


11 


ID 


#& 


Otc 


Oil V 




12 


17 


76 


Q- 

OO 




54 .: 


18 


18 


77 


36 


95 


55 


14 


19 


78 


37 


96 


56 


15 


r_ 
20 


79 


00 


97 


57 


16 


21 


80 


QQ 

o\J 


98 


58 


& 


22 


81 


A A 




59 


18 


23 


82 


41 


1 0oo 


60 


19 

20 




83 


42 


01 


61 


24 


84 


A O 

44 


02 


62 


21 


25 


85 


44 


03 


63 


22 


26 


86 


45 


04 


64 


23 


27 


87 


46 


05 


65 


24 


W - 


"88 


47 


06 


66 


25 


29 


89 


A Q 


07 


67 


26 


30 


90 . 


49 


08 


68 


27 


31 


91 


50 


09 


69 


28 


32 


92 


51 


10 


70 


29 


33 


03 


&2 


11 


71 


30 


34 


94 


53 


12 


72 


31 


35 


95 


54 


13 


73 


32 


36 


§6 


^ • 
00 


14 


•74 


33 




Q7 


OO 


J 5 


to 


34 


38 


98 


57 


16 


76 


35 


39 


99 


58 


17 


77 


36 


40 


9 00 


59 


18 


78 


37 


41 


01 


60 


19 


79 


38 


42 


,02. 


61 






39 


43 


03 


62 


21 


80 


40 


44' 


04 


63 


22 


81 


41 


45 


05 


64 


23 


82 


42 


46 


06 


65 


24 


83 


< 43 


47 


07 


66 


25 


84 


44 


48 


08 


67 


26 


85 


45 



31 Rakteksha ... 11 70 29 88 4.8 07 66 31 26 85 

32 Krodhana ... ... 71 30 89 49 08 67 32 * 27 86 

33 Kshaya ... 12 72 31 90. 50 09 68 3 3 2fi 87 

2f ?^v hata - 13 73 32 91 51 10 69 34 29 88 

38 VilAaya ... 14 74. 33 92 62 11 70 3 5 30 89 

36 Sukla ... : IS 75 34 93 53 12 71 36 31 90 

37 Pramoda ... 16 76 35 94 54 13 72 3 7 32 91 *0 09 69 28 87 

38 PrajapaU ... 17 77 36 95 55 H 73 38 33 92 51 10 70 29 88 48 

39 Angiras ... 18 78 37 96 56 15 74 3 9 34 93 ro n 7? H «o ,1 

40 bimukha ... 19 79 38 97 57 M 75 4 35 94 53 ll 72 3? 90 5? 

41 Bhava ... 20 80 39 98 58 17 . 76 41 36 95 54 IS 73 32 91 51 

£ - ll f 1 40 99 59 77 « 2 37 96 55 14 74 ll 92 52 

43 Bbatn ... 22 82 41 5 00 60 19 78 4 3 38 97 56 15 75 Z 93 M 

*4 ISTara ... 23 83 42 01 61 2f» 79 S.H qs - c7 let He DC * CkA r 1 



45 Bahudbanya ... 24 



51 Tarana ... 30 

52 parrtii^a ... 31 



N^ana . 38 



75 


34 


93 


53 


42 


71 


36 


31 


90 


76 


35 


94 


54 


13 


72 


37 


32 


91 


77 


36 


95 


55 


14 


73 


38 


33 


92 


78 


37 


96 


56 


15 


74 


39 


34 


93 


79 


38 


97 


. r>7 


16 


75 


40 


35 


94 


80 


39 


98 


58 


17. 


76 


41 


36 


95 


81 


40 


99 


59 


, 18. 


77 


42 


37 


96 


82" 


41 


5 00 


60 


19 


78 


43 


38 


97 




42 


01 


. 61 


20 


79 


44 




98' 


Hi 


43 


02 


62 


21 


80 


45 


39 


99 


85 - 


44 


03 


63 


22 


81 


43 


40 


8 00 


86 


45 


04 


-64 


23 


82 


47 


41 


01 


87 


46 


05 


65 


24 


83 


48 


42 


02 


88 
89 


47 


06 


66 


25 ; 


84 


49 


43 


03 


48 


07 


67 


26 


85 


50 


44 


04 


90 


49 


08 




27' 


86 


51 


45 


05 


91 


50 


09 


68 


28 


87 


52 


46 


06 


92 


51 


10 ! 


69 


29 


88 


53 


47 


07 


93 


52 


11 i 


70 


30 


89 


5* 


48 


08 


94 


53 


12 


71 


31 


90 


55 


49 


09 


95 


54 


13 


72 


32 


91 


56 


50 


10 


96 


55 


14 


73 


33 


92 


57 


51 . 


II 


97 


56 


15 


74 


34 


93 


58 


52 i 


12 




57 


16 


75 


35 


94 


59 


53 


13 



57 16 76 35 94 54 

5S 17 77 36 . 95 55 



46 Pramathin — 25- od m 

^.*f a ■-' 26 86 45 04 M 23 82 47 41 01 60 ll 79 3ft 97 II 

52 lu^\r — 27 87 46 05 65 24 83 4 8 42 02 61 II 80 39 98 ll 

49 »abbanu... 28 88 4 7 06 66 25 ; 84 49 43 03 62 W 81 H 99 59 

50 Subbanu ... 29 89 48 07 67 2fi 85 FM yu 63 ^ 82 41 H 00 - 



60 



64 23 83 42 01 61 



~Z Z^"-** W 87 ^2 46 06 65 24 84 43 02 fi2 

I**?*: - 32 92, 51 10 69 29 88 53 47 07 66 25 :i 85 A 03 tl 

5|-^rra^ ... 33 93 52 U - 70 30 89 5* 48 08 J? % U tl 04 64 

55 SaiTaaharm ... 34 94 53 12 71 31 90 55 49 09 68 27 87 46 05 * 

56 , Virgin ... 35 95 54 13 72 32 91 56 50 10 69 28 ■ 88 47 06 65 

57 Vikrtta ... 36 96 55 14 73 33 92 5 7 51 \ II 70 ! '29 89 4ft 07 tl 

58 Khara ... 37 97 56 15 74 34 93 58 A J ll 7] f 90 II OS ft 

72 31 91 50 09 : 68 
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TABLE XIV. 



Jupiter Cycle of 60 yeaiw-Northern System, showing suppressed years. A D. 280 to A.D. 2000. 



Vijaya 

1 Jaya 

2 Manmatha ... 

3 Durtnukha 

4 Hemalamba ... 

5 Vilamba 

6 Vikarin 

7 Saryavi 

8 Playa 

9 Subhakrit 

10 Sobhana 

11 Krodhin 

12 Visyayasu 

13 Parabhava ... 

14 Playanga 

15 Kilafca 

16 Saumya 

17 Sadhavana ... 

18 Virodhakrit ... 

19 Paridhavin ... 

20 Pramadin 

21 Ananda 

22 Rakshasa 

23 Anala 

24 Pingala 

25 Kalayukta ... 

26 Siddbartbin ... 

27 Rami r a 

28 £>uvmati 

29 Dundubhi .... 

30 Rudhivodgarin . 

31 Raktaksha ... 

32 K'i odhana 

33 Kshaya 

34 Prabhava 

35 Vibhava 

36 Sukla 

37 Pramoda 
' 38 Prajapati 

39 Angiras 

40 Srimukha 

41 Bhava 

42 Yuvan • .., 
^3 Dhatri 

44 Isvara 

45 Baliudfcanya .., 

46 Pramathin .. 

47 Vikraina 

48 Vrisha 

49 Ohitrabhanu .. 

50 Subhanu 

51 Tarana 

52 Parthiya 

53 Vyaya 

54 Saryajit 

55 Saryadharin 

56 Virodhin 

57 Vikrita 

58 Khara 

59 Nandana 



1169 12^9 12 88 13 47 1407 14 66 1525 



70 
71 
72 
73 
74 

76 
76 
77 

78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 



30 
31 
32 
83 
34 

35 
36 
37 

38 



90 
91 
92 
93 

94 

95 
96 
97 
98 



40 99 

41 13 00 

42 01 

43 02 

44 03 



45 
46 
47 
48 
49 

50 

51 

52 
53 



95 


54 


96 


55 


97 


56 


98 


57 


99 


58 


00 


59 


01 


60 


02 


61 


03 


62 


04 


63 


05 


64 


06 


65 


07 


66 


08 


67 


09 


68 


10 


69 


11 


70 


12 


71 


13 


72 


14 


73 


15 


74 


16 


75 


17 


76 


18 


77 


19 


78 


20 


79 


21 


80 


22 


81 


23 


82 


.24 


83 


25 


84 


26 


85 


27 


86 


28 


87 



04 
05 
06 
07 
08 

09 
10 
11 
12 
13 

14 

15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 

V 
28 



48 
49 
50 
51 
52 

53 
54 
55 
56 
57 

58 
59 
60 
61 
62 

63 
64 
65 
66 
67 



3$ 98 

39 99 

40 14 00 

41 01 

42 02 



08 
09 
10 
11 
12 

13 
14 
15 
16 

17. 

18 
19 
20 

21 



23 
24 
25 



67 
68 
69 
70 
71 

72 
73 
74 
75 
76 

77 

78 
79 
80 
81 

82 
83 
84 
85 
86 



29 88 47 

30 89 48 

31 90 49 

32 91 50 

33 92 51 

34 93 52 

35 94 53 
95 54 

36 96 55 

37 97 56 



57 
58 
59 
60 
61 



43 03 62 

44 04 63 

45 05 64 

46 06 65 



07 
08 
09 
10 
11 

12 
13 
14 

lis- 
le 

17 
18 
19 



21 



24 



27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 

38 
39 
40 

41 

42 
43 
44 
45 



68 27 87 46 

69 28 88 47 

70 29 89 48 

71 30 90 49 

72 31 91 * 50 

73 32 92 51 

74 33 93 52 

75 34 94 53 

76 35 95 54 

77 36 96 , 55 

78 37 97 56 

79 38 98 57 

80 39 99 58 
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TABLE Xtf.— Explanation. 
Correspondence of Hijra (Muhanunadan) and A D. Years, A.D. 622 to A* 2000. 

!. AD there are 48 suc h cydes, the ,u yd e 

being an incomplete one of 29 years. The cycles are Seated by the hgures ^ ^ 

3, TheactualdateoftoeA^ 
^•^"^^ - — ~ — ' — wben toe 

the date of mean new-moon, Aether 1, 2 or J -lays may be caH to ^ ^ ^ to the 30th 

hig he S t argument for an equation of 2 days xs shown agamst toe yea, ^ & ^ ^ ^ ^ that m 

cycle, toe maxima argument for an equation of 2 day, » -86 w*ch is ^d g Jan M84 A.D.) or less. 2 days are to 

t ,L 30th cycle, whenever the fraction of day set ^Z2Z^«« £ corresponding Hifra year. Otherwise, that is, if the 
be added to the date of mean new moon m order to get to "J™" w of the 30th cycle, toe dates of commencement 

Action of day exceeds -86, 3 ^ M ^^ZTJL Table and Table X ':- , 

of the corresponding Hijra years are ascertained as follows . < D ay and fraction Hi jra Co mmencment 

An Day and fraction Hijra Commencement . AO>- Month. , o{ da y. year, of Hijra year. 

A - D - Month. y o£ day. year. of Hijra year. . V**' s 

year. ot ^ ' Tanuarv 16-23 890 18th January 

m v, 11-39 885 13th March J«6 ^ nu ^ 5 . 60 . 891 7th January 

U80 March H39 n d March I486 )>™y 2ft . % 892 28th December 



1*2- Srtary ■ JJS" 2ndMarc* JJJ ^ ?J « 28th December 

Jffi RSSJ • '■ 8 8 S. ^bruary. U£ g =£ 1533 

1483 uebiuary 8g9 29th January A ^°° 



M84 January 27 86 • 2000 / tUe additions to be made to mean new moon dates in o«ler to get he 

(o) From the 42nd to the 48th cycles (A.D. l81 ^/°°^ ^ th<J limit sll0 wn in this t ,ble is not, or is, exceeded. Thus 
commenced of H*» years a,e 1 day ^ » new moon is -00, ,,, in the year 1833, when new 

in the 42nd cycle, 1 day has to be added only when the ract ^ * on 20th May 1833 . In all Other years of this cycle 

mo on fell on May 19 00. Tho cording B]» the ' co^encement of Hijra year is 2. Similarly in 1 862 , mean 

the number of Oays to be commenced- on 28th June. In A.D. 1978, the Hipa year will commence on 

new-moon fell on June 27-01 and the Hi]ia 5*w"<» anient of the crescent for that cycle. 

Dec. !, because new-moon will fall on Nov. 30-06, and 06, , ^ aec0ItUng to toe 

4. The 2nd, 5th, 8th, 10th, 13th, 15th, 19 to, 21st 4to 27th ^ howeve , ^ 7th , 18th and 26th 

present table, that is, they will be found to contain 8fa UnJw the former Zoning, the 8th, 19th and 27th 

•'ears of each cycle are reckoned as leap years vnstead the^8to, 19tl a^ d ^ ^ ^ t0 tho present table. * r the 

years following as they do, ^ of ^ cycle are marked by an asterisk. The reader will understand that the 

convenience of reference, the 8th lJth and < J. by the rules above laid down, is liable to be increased by 1 .lay in those 

TABLE XYI. 
Modern Equations for Lunar Inequalities. 
A— Equation for Lunar Variation. 

2 X (C 's-O'sLong.). 



2 X ({'s-O'sTiOng,) 



Tithis 




1 


24° 


2 


48° 


3 


72° 


4 


96° 


5 


120° 


6 


144° 


7 


168° 


8 


192° 



d. 


g- 


P- 


d. 


1 


50 


13 


' 29 


3 


40 


26 


3X 


5 


30 


39 


33 


V 


20 


52 


34 


9 


11 


6 


36 


11 


1 


19 


38 


12 


51 


32 


40 


14 


41 


45 


42 



g. P' 



-f 1 43 

13 4? .-a 11 lU.-gr - - - H H %l It 



Eqn. 




g. P- 


Tithis. 


-1 11 / 
-2 11 
^2 47 
—2 5^ 


9 216° 

10 240° 

11 264* 

12 288° 


—2 32 
—1 43 
—0 37 
+0 37 


13 312° 

14 336° 

15 360P 



3 56 -8 tl JS SSo S 2 87 49 35 54 +2 47 

+2 11 

+ 1 11 

+0 



a. 


g- 


P. 


a. 


g- 


P- 


16 


31 


58 


44 


5 


15 


18 


22 


11 


45 


55 


28 


20 


12 


24 


47 


45 


41 


22 


2 


37 


49 


35 


54 


23 


52 


50 


51 


26 


7 


25 


43 


3 


53 


16 


20 


27 


33 


17 


55 


6 


33 



g. p. 
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TABLE XYI— Modern Equations for 
B.— i 's Anomaly in days, ghatikae and palas and corresponding Equation of the 



Eqn.Ogh. 1 2, 3 4 5 6 7 
« < <ite Days of Anom.S^> I 

g.p. g-P 



•3 g-P- g-P- g-P- g-p. g.p. g.p 

0, 6 

1 0, 9 

2 0,14 

3 * 0,23 

4 0,32 

5 0,41 



8 

I 

g-P. 



9 

I 

g-P 



Eqn.lOgb. 

S 1 

g-P- 



8,30 17, 25,34 34, 8 42,43 
8,39 17,18 25,43 34,17 42,52 
8,48 17,18 25,52 34,27 43, 1 
8,57 17,27 26, 1 34,31 43,10 
9, 6 17,36 26,11 34,41 43,19 
9,11 17,46 26,20 34,50 43,29 



6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
43 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 



0. 50 9,20 17.55 26,29 34,59 43,38 

1, 9,30 17,59 26,34 35, 8 43,47 
1, 9 9,39 18, 8 26,43 35,17 43,62 
1,18 9,48 18,18 26,52 35,26 44, 1 
1,27 9,53.18,27 27, 1 35,31 44,10 



51,22 0,10 
51,31 0,14 
51,40 0,23 
51,45 0,33 
51,54 0,42 
52, 7 0,51 

52,17 1, 
52,21 1, 9 
52,30 1,19 



1.32 10, 2 18,36 27,11 35,40 44,19 
1,41 10,11 18,45 27,20 35,49 44,28 
1,50-10,20 18,50 27,29 35,59 44,33 
2, 10,29 18,59 27,38 36, 8 44,42 

2, 9 10,38 19, 8 27,47 36,17 44,51 

2,13 10,48 19,17 27,52 3^26 45, 
2,22 10,57 19,26 28, 1 36,35 45,10 
2,32 11, 6 19,36 28,10 36,44 45,19 
2,41 11,10 19,45 28,19 36,49 45,28 
2,50 H,20 19,54 28,24 36,58 45,37 

2,59 11,29 20, 3 28,38 37, 7 45,46 

3, 8 11,38 20, 8 28,42 37,17 45,51 
3,17 11,43 20,17 28,51 37,26 46, 
3,27 11,52 20,26 29, 1 37,35 46, 9 
3,31 12, 1 20,36 29,10 37,44 46,19 

3,40 12,10 20,45 29,19 37,53 46,28 
3,50 12,20 20,54 29,28 38, 2 46,37 
3,59 12,29 21, 3 29,37 38, 7 46,46 

4, 3 12,38 21,12 29,42 38,16 46,55 
4,13 12,47 21,21 29,51 38,26 47, 4 

4,22 12,56 21,26 30, 38,34 47, 9 
4,31 13, 1 21,35 30, 9 38,39 47,18 
4,40 13.10 21,44 30,19 38,49 47,27 
4 49 13,19 21,53 30,23 38,58 47 f 37 
4,59 13,28 21,58 30,32 39, 7 17,46 

5, 8 13,38 22, 7 30,41 39,16 47,55 
5,17 13,42 22,16 30,51 39,25 48, 4 
5,22 13,51 22,26 31, 39,34 48,13 
5,31 14, 22,35 31, 9 39,44 48,22 
5,40 14,10 22,44 31,19 39,53 48,27 

6,49 14,19 22,53 31,28 39,57 48,36 
5,58 14528 23, 2 3J,37 40, 7 48,45 

6, 3 14,37 23,11 31,41 40,16 48,55 
6,12 14,46 23,16 31,51 40,25 49, 4 
6,21 14,56 23,26 32, 40,34 49,13 

6,30 15, 23,34 32, 9 40,43 49,22 
6,40 15, 9 23,44 32,18 40,52 49,32 
6,49 15,18 23,53 32,27 41, 2 49,41 
6,58 15,28 24, 2 32,36 41,11 49,45 

7, 7 15,32 24,11 32,46 41,15 49,54 

7,16 16,41* 24,21 32,55 41,24 50, 4 
7,21 15,51 24,30 32,59 41,34 50,13 
7,30 15, 24,34 33, 941,43 50,22 
7,39 16, 9 24,43 33,18 41,52 50,31 
7,48 16,18 24,53 33,27 42, 1 56,40 

7,53 16,28 25, 2 33,31 42,10 50,50 

8, 2 16,37 25,11 33,41 42,20 50,59 
8,11 16,46 25,16 83,50 42,29 51, 3 



11 

I 

g-P- 



12 

I 

g-P- 



8,53 17,41 
8,58 17,15 
9, 7 17,55 
9,16 18, 4 
9,25 18,14 
9,35 18,23 

9,44 18,32 
9,53 18,41 
9,58 18,50 



52,40 1,28 10, 7 18,59 
52,49 1,37 10,16 19, 9 

52,58 1,46 10,25 19,13 

53, 7 1,55 10,34 19,23 
53,17 2, 5 10,43 19,31 
53,25 2, 9 10,53 19,46 
53,35 2,18 11, 2 19,54 

53,39 2,28 11,11 19,59 
53,49 2,37 11,20 20, 8 
53,58 2,46 11,29 20,18 

54, 7 2,55 11,38 20,27 
54,16 3, 4 11,48 20,36 

54,25 3,13 11,57 20,45 
54,35 3,23 12, 1 20,54 
54,44 3,27 12,11 21, 4 
54,63 3,36 12,20 21,13 

55, 2 3,45 12,29 21,17 

55,11 3,59 12,38 21,26 
55,20 4, 8 12,48^21,36 
55,30 4,13 12,57 21,49 
55,34 4,22 13, 6 21,54 
55,43 4,31 13,15 22, 3 

55,52 4,41 13,20 22,12 

56, 2 4,50 13,29 22,21 
56,11 4,59 13,43 22,31 
56,20 5, 8 13,52 22,40 
56,29 5.18 13,56 22,49 

56,38 5,27 14, 6 22,58 
56,48 5,31 14,15 23, 8 
56,52 5,40 14,24 23,12 

57, 2 5,50 14,33 23,21 
57,10 5,59 14,42 23,30 

57,20 6, 8 14,51 23,39 
57,33 6,17 15, 1 23,54 
57,38 6,26 15,10 23,58 
57,47 6,35 15,14 24, 7 
57,57 6,45 15,24 24,16 

58, 6 6,49 15,38 24,26 
58,15 6,58 15,46 24,35 
58,24 7,12 15,56 24,44 
58,3d 7,21 16, 24,53 
58,43 7,26 16, 9 25, 2 

58,52 7,35 16,19 25,11 
58,56 7,44 16,28 25,16 

59, 5 7,53 16,37 25,25 
59,15 8, 3 16,46 25,34 
59,19 8,12 16,56 25,44 

69,33 8,21 17, 5 25,53 
59,42 8,30 17,14 26, 7 
59,51 8,39 17,18 26,16 



8,20 16,50 25,25 33,59 42,34 51,12 1 0, 8,44 17,28 26,29 



fV 

,26,39 35,36 44,52 

1 26,43 35,45 45, 1 

2 26,52 35,54 45, 6 

3 27, 1 36, 4 45,15 

4 27,15 36,13 45,28 

5 27,20 36,22 45,38 

6 27,29 36,31 45,47 

7 27,38 36,40 45,52 

8 27,48 36,49 46, 5 

9 28, 1 36,59 46,14 

10 28, 6 37, 8 46,24 

11 28,15 37,17 46,33 

12 28,24 37,26 46,42 

13 28,33 37,35 46,51 

14 28,43 37,44 47, 

15 28,52 37,54 47, 9 

16 29, 1 38, 3 47,19 

17 29,10 38,12 47,28 

18 29,19 38,21 47,37 

19 29,29 38,30 47,46 

20 29,38 38,39 47,55 

21 29,47 38,49 48, 5 

22 29,56 38,58 48,14 

23 30, 5 39, 7 48,23 

24 30*14 39,16 48,32 

25 30,24 39,26 48,41 

26 30,33 39,30 48,50 

27 30,42 39,39 49, 

28 30,47 39,53 49,14 

29 30,56 40, 2 49,18 

30 31, 5 40,12 49,27 

31 31,14 40,16 49,36 

32 31,23 40,25 49,50 

33 31,33 40,39 49,59 

34 31,42 40,48 50, 4 

35 31,51 40,53 50,13 

36 32, 41, 2 50,27 

37 32, 5 41,11 50,36 

38 32,19 41,20 50,41 

39 32,2 8 41,34 50,50 

40 32,37 41,39 51, 4 

41 32,41 ±1,48 51,13 

42 32,51 41,57 51,22 

43 33, 4 42,11 51,31 

44 33,14 42,15 51,40 

45 33,23 42,24 51,50 

46 33,27 42,34 51,59 

47 33,36 42,43 52, 8 

48 33,46 42,52 52,17 

49 33.59 43, 2 52,26 

50 34, 4 43,11 52,35 

51 34,13 43,20 52,45 

52 34,22 43,34 52,54 

53 34,32 43,43 53, 3 

54 34,46 43,52 53,12 

55 34,50 44, 1 53,21 

56 34,59 44,10 53,30 

57 35, 9 44,24 53,40 

58 35.18 44,29 53,49 

59 35,27 44,38 53,58 



13 

1 

g-P- 

54,12 
54,17 
54,26 
54,40 
54,49 
54,53 

55, 2 
55,16 
55,25 
55,35 
55,44 

55,53 

56, 2 
56,11 
56,20 
56,30 

56,39 
56,48 
56,57 

57, 7 
57,16 

57,25 
57,34 
57,43 
57,52 

58, 2 

58,11 

58,25 
58,29 
58,38 
58,47 

69, 1 

59, 6 
59,15 
59,29 
59,38 

59,47 
59,52 
2 0. 5 
0,15 
0,24 



3,32 13,16 23, 8 33, 5 43,25 
3,46 13,25 23,13 33,14 43,34 
3£5*13|g4,23^6 33,28 43,43 

4, 4 13,43 23,36 33,37 43,52 
4,13 13,52 23,45 33,46 44, 6 
4,23 14, 1 23,54 33,55 44,15 

4,32 14,15 24, 3 34, 1 44,29 
4,46 14,20 24,17 34,19 44,34 
4,50 14,29 24,26 34,23 44,47 

5, 14,43 24,35 34,37 44,57 
5,13 14,52 24,49 34,46 45,10 

5,23 14,56 24,54 35, 45,15 
5,32 15,10 25, 3 35, 9 45,29 
5,41 16/20 25,16 35,14 46,38 
5,50 15,29 .25,21 35,27 45,52 
5,59 15,38 25,35 35 ? 32 46, 1 

6, 8 15,47 25,44 35,46 46,10 
6,18 15,56 25,53 35,50 46,20 
6,27 16, 6 26, 7 36, 4 46,33 
6,36 16,19 26,11 36,13 46,42 
6,50 16,24 26,26 86,27 46,52 

6,59 16,38 26,35 36,36 47, 1 

7, 8 16,47 26,44 36,45 47,15 
7,17 16,56 26,53 36,54 47,24 
7,26 17, 5 27, 2 37, 8 47,37 
7,36 17,14 27,16 37,17 47,42 

7,45 1 7,23 27,25 3 7,27 47,56 
7,54 17,33 27,34 37,36 48, 5 

8, 3 17,46 27,44 37,50 48,19 
8,17 17,51 27,53 37,58 48,23 
8,26 18, 5 28, 6 38,13 48,37 x 

8,35 18,14 28,16 38,17 48,47 
8,45 18,23 28,25 38,31 49, 



9, 3 18,41 28,43 38,54 49,19 
9,12 18,56 28,57 38,59 49,28 

9,21 19, 4 29, 6 39,12 49,42 
9,30 19,14 29,15 39,22 49,51 
9,44 19,23 29,24 39,35 50, 
9,53 19,32 29,34 39,44 50, 9 
9,58 19,46 29,47 39,54 50,23 



0,33 10,12 19,55 29,52 40, 3 50,32 
0,42 10,21 20, 4 30, 6 40,17 60,46 

0. 52 10,30 20,13 30,15 40,26 50,50 

1, 13,39 20,23 30,24 40,35 51, 4 
1,15 10,48 20,36 30,38 40,44 51,13 

1,19 10,58 20,46 30,43 40,58 51,27 
1,28 11,11 20,55 30,56 41, 7 51,36 x 
1,38 11,21 21, 4 31, 6 41,21 51,50 
1,51 11,25 21,13 31,15 41,25 51,59 
1,56 11,39 21,27 31,24 41,39 52,13 

2,10 11,48 21,36 31,33 41,49 52,22 
2,19 11,57 21,46 31,47 42, 2 52,32 
2,28 12, 7 21,54 31,56 42, 7 52,45 
2,37 12,16 22, 4 32, 5 42,21 52,54 
2,46 12,25 22,17 32,14 42,30 53, 8 

2.55 12,34 22,22 32,24 42,44 53,17 
3, 5 12,48 22,36 32,37 42,53 53,27 
3,18 12,53 22,45 32,47 43, 2 53,40 
3,23 13, 2 22,54 32,56 43,11 53,50 



0,15 
0,29 

0,38 
0,48 
0,57 
1,10 
1,24 

1,29 
1,43 
1,56 

2, 6 
2,19 

2,24 
2,38 
2,51 

3, 1 
3,10 

3,19 
3,33 
3,46 
3,56 
*,.5 

4,19 
4,28 
4,42 
4,51 



Lunar Inequalities. 

centra in ghatikas and palas. 



20tfh. 21 22 23 

in in m in 
g.p. g.p. g.p. g.p. 



24 Eqn. 

III 



5, 16,24 
5,14 16,33 
5,23 16,47 
5,37 16,56 
5,46 17,10 
5,54 17,24 



28,11 40,32 
28,21 40,49 
28,34 41, 3 
28,48 41.17 
29, 1 41,26 
29,11 41,40 



6, 9 17,33 ^9,25 41.49 
6,18 17,42 29,39 42, 3 
6,27 17,56 29,52 42,12 
6,41 18,10 30, 2 42,26 
6,50 18,19 30,11 42,40 

% 4 18,28 30,25 42,54 

7, T& 18,41 30,39 43, 7 
7,22 18,56 30,52 43,16 
7,36 19,10 31, 2 43,30 
7,45 19,19 31,15 43,44 

7,59 19,28 31,29 43,53 

8, 8 19,42 31,43 44. 7 
8,22 19,56 31,56 44,20 
8,36 20, 5 32, 7 44,34 
8,45 20,14 32,19 44,48 

8,59 20,28 32,33 45, 2 

9, 8 20,41 32,47 45,16 
9,17 20,51 32,56 45,29 
9,26 21, 33,10 45,44 
9,40 21,14 33,19 45,57 



53,45 
53,59 

54, 8 
54.22 
54,36 
54,54 

55, 8 
55,17 
55,31 
55,45 
55,58 

56,12 
56,26 
56,40 
56,54 

57, 8 

57,17 
57,30 
57,44 
57,55 

58, 4 

58,25 
58,39 
58,53 

59, 7 
59,16 



9,45 2i;28 33;33 46, 6 59,34 

9,58 21,36 33,47 46,20 59,48 
10,12 21,46 33,56 46,34 4 0, 2 

10,26 21,59 34,10 46,52 0,11 

10,35 22,13 34,24 47, 6 0,25 

10,44 22,27 34,37 47,15 0,39 

10,58 22,36 34,47 47,29 0,57 

11,12 22,46 35, 47,42 1, 6 

11,21 22,59 35,14 47,56 1,20 

11,30 23,13 35,28 48, 6 1,34 

11,44 23,22 35,42 48,24 1,52 

11,58 23,31 35,51 48,37 2, 6 

12, 7 23,45 36, 48,51 2,20 
12,21 28,59 36,14 49, 5 2,33 
12,30 24, 8 36,27 49,15 2,52 

12,44 24,22 36,37 49,28 3, 6 

12,58 24,31 36,50 49,42 3,20 

13, 7 24,45 37, 4 50, 3,33 
13,16 24,54 37,17 50,10 3,47 
13,30 25, 8 37,32 50,23 4, 6 

13,39 26,17 37,41 50,37 4,19 

13,53 25,30 37,55 50,51 4,28 

14, 6i25,40 38, 9 51, 5 4,47 
14,16 25,54 38,22 51,14 5, 
14,29 26, 8 38,32 51,32 5,19 

14,38 26,17 38,45 51,46 5,29 

14,53 26,26 88,54 52, 5,42 

15, 8 26,40 39, 8 52, 9 6, 
15,16 26,53 39,22 52,23 6,13 
15,29 27, 7 39,31 52,36 6,25 

15,38 2?,16 39,46 52,51 6,41 

15,52 27,80 39,59 58. 9 6,55 

16, 1 27,44 40,12 53,18 7,15 
16,11 27,68 40,22 53,32 7,28 



PL, 



1 

2 
3 
4 
5 



25gh. 26 27 

IV IV IV 

g.p. g.p. g.p. 

7,45 22,41 39,13 
7,55 23, 39,32 
8, 9 23,18 39.45 
S ? 27 23,32 40. 4 
8,41 23,46 40,23 
8,50 24, 4 40,45 



28 29 30 

IV V V 

g.p. g.p.- g.p. 

57,45 19,38 48,39 

57,58 20, 1 49,20 

58,21 20,29 49,48 

58,44 20,51 50.29 

59, 3 21,14 51,10 

59,21 21,38 51,47 



6 9, 8 24,18 41, 4 59,44 22, 5 52,28 

7 9,22 24,36 41,17 5 0, 3 22,28 52,56 

8 9,40 24,50 41,36 0,25 22,51 53,S7 

9 9,54 25, 4 41,59 0,48 23,19 54,18 
10 10, 8 25,22 42,17 1, 2 23,41 55, 



11 10,22 25,40 42,31 

12 10,36 25,59 42,49 

13 10,54 26, 8 43, 7 

14 11, 3 26,26 48,26 

15 11,22 26,45 43,44 

16 11,35 27, 3 43,58 

17 11,49 27,12 44,17 

18 12, 8 27,31 44.35 

19 12,17 27,49 44,58 

20 12,35 28, 7 45,12 

21 12,49 28,21 45,30 

22 13, 3 28,35 45,48 

23 13,16 28,53 46, 7 

24 13,30 29, 7 46,30 

25 13,48 y 29,25 46,39 

26 14, 2 29,39 47, 2 

27 14,16 29,57 47,20 

28 14,30 30,11 47,38 

29 14,43 30,30 47,52 

30 15, 1 30,48 48,10 

31 15,16 30,57 48,29 

32 15,25 31,16 48,52 

33 15,43 31,34 49,10 

34 15.57 31,53 49,24 

35 46,16 32, 2 49,42 

36 16,29 32,20 50, 1 

37 16,3.8 32,38 50,19 
39 16,57 32,57 50,33 

39 17,11 33,15 50,51 

40 17,29 33,24 51,14 

41 17,38 33,43 51,33 

42 17,52 34, 1 51,51 

43 18,10 34,15 52, 9 

44 18,20 34,29 52,23 

45 18,42 34,47 52,46 

46 18,56 35, 1 53, 9 

47 19,10 35,19 53,23 

48 19,28 35,33 53,41 

49 19,47 35,51 54, 4 

50 20, 1 36, 9 54,27 

61 20,19 36,28 54,45 

52 20,33 36,51 54,59 

53 20,51 37, 5 55,18 

54 21, 9 37,23 55,36 

55 21,19 37,42 55,59 

56 21,37 38, 56,13 

57 21,55 38,19 56|«6 

58 22,14 38,32 56,59 

59 22,23 38,55 57,22 



1,25 24, 9 55,23 

1,48 24,37 56, 4 

2,11 24,55 56,45 

2,25 25,18 57,27 

2,48 25,45 58, 8 

3,11 26,13 58,36 

3,34 26,41 59,17 

3,52 27,13 59,54 
4,10 27,40 6 0,35 

4,33 28,12 1, 3 



4,52 28,35 
5,15 29, 7 
5,28 29,40 
5,51 30,12 
6,14 30,44 

6,37 31, 7 

7, 31,34 
7,14 32, 7 
7,37 32,39 

8, 33,11 

8,23 33,29 
8,42 34, 2 

9, 9 34,34 
9,32 35, 6 
9,59 35,20 



1,39 
2,39 
3,34 
4,29 
5,11 

6, 6 

7, 1 
7,56 
8,37 
9,32 

10,32 
11,27 
12,27 

13, 8 

14, 4 



10,18 35,56 14,59 

10,32 36,20 15,54 

10,55 37,1 16,35 

11,18 37,33 17,30 

11,36 37,56 18,21 

11,59 38,28 18,53 

12,22 39, 21, 1 

12,49 39,32 22, 6 

13,12 39,50 23,37 

13,40 40,23 25, 9 

13,58 40,55 26,46 

14,21 41,27 27,50 

14,49 41,59 89,27 

15,16 42,17 31, 7 

15,35 42,50 32,53 

15,58 43,22 34,25 

16,25 43,54 35,11 

16,53 44,26 36, 6 

17,20 44,49 40,32 

17,39 45,30 45, 

18, 2 46,12 50, 

18,24 46,53 53,19 

18,52 47,20 ... 
19,11 47,57 



199 

CL— Eqn., for evection in gh., and palas. 

Arguments *«[. V0's Longitude)— ([ 's Anomaly. 



Eqn. Ogh. 1 2 

£ Days I 

« g-P- . g.p. g.p. 

P-t 

0, 40,11 20,59 

1 0,41 40,39 21,45 

2 ], 9 41,54 22,31 

3 1,55 42, 6 23,17 

4 2,36 42,5? 23,44 

5 3,17 43,19 24,30 



3 4 5 6 

II II III V 

g-P* g-p. g.p. g.p. 

4, 9 51,23 46, 2 5 0,21 

5, 52,13 47,11 2. 6 
5,36 52.59 48,15 3,15 
6,22 53.50 49,19 4,56 
7, 8 54,45 50, 5 6,42 
7,59 55,26 51,14 8.23 



6 4, 4 44, 5 25,16 8,49 55,59 52,2* 9,59 

7 4,31 44,47 26, 7 9,21 57,12 53,27 11,31 

8 5,17 45.32 26,24 10, 7 58, 7 54,13 13,40 

9 5,58 46,14 27,16 10,58 59, 6 55,22 15,49 
10 6,40 46,42 27,42 11,48 59.43 56,31 17,53 



11 7, 7' 

12 7,53 

13 8,39 

14 9,20 

15 10, 2 

16 10,29 

17 11,15 

18 11,56 

19 12,42 

20 13, 5 

21 13,51 

22 14,37 

23 15,18 

24 16, 4 

25 16,27 



47,27 
48, 9 
48,54 
49.22 
50, 8 

50,50 
51,40 
52,17 
52,44 
53,30 

54,16 
55, 2 
55,29 
56,15 
56,57 



28,47 12,25 3 0,39 57,39 19,14 

29,33 13,11 1,34 58,49 21,14 

3«'\ I 13,57 2,29 59,34 23 19 

30,47 14,47 3, 9 i 1, 6 25,18 

31,33 15,33 4, 1 1,57 27,13 



26 17,13 57,43 

27 17,59 58,29 

28 18,45 58,52 

29 19,13 59,38 

30 19,58 1 0,23 



31 20, 4 

32 21,26 

33 22, 8 

34 22,35 

35 23,20 

36 24, 3 

37 24,43 

38 25,11 

39 25,57 

40 26,43 

41 27,24 

42 28, 6 

43 28,32 

44 29,19 

45 30, 

46 30,46 

47 31,14 

48 32, 

49 32,41 

50 33,22 

51 34, 9 

52 34,27 

53 35,17 

54 36, 3 

55 36,49 



1, 9 
1,37 
2,23 
3, 4 
3,45 



32.19 16,10 

32.51 16,56 
33,37 17,47 
34,23 18, 1 
35, 9 19,14 

35,54 20, 
36.27 20,50 
37,13 21,41 
37,59 22,31 
38,44 23, 8 

39,18 23,54 
40, 2 24,*44 > 
40,49 25,39 
41,34 26,16 
42,21 27, 2 

42.52 27,53 

43.20 28,44 
44;24 29,34 
45,10 30,10 
45,42 30,57 



4,56 3,10 28,49 

5,51 3,56 31,16 

6,51 5,15 33,43 

7,32 6,28 36,10 

8,22 7,42 37,51 

9,27 8,55 40,18 

10,18 9,45 42,50 

10,58 10,59 44,26 

11,53 12,12 50,14 

12,53 13,26 50,47 



13,53 
14,52 
15,34 
16,29 
17,29 

18,29 
19,10 

20, 5 

21, 5 

22, 4 



14,16 53,55 
15,30 57, 4 
16,43 6 0,12 
18,20 1,39 
19,15 7, 1 



20,10 
21,33 
22,55 
24,18 
25, 8 



4,32 46,28 31,47 23, 4 26,31 

4,59 47,14 32,37 23,42 27,54 

5,45 48,41 33,14 24,41 29,16 

6,31 48,50 34, 5 25,4C 30,39 

7,13 49,23 35, 26,40 31,34 



11,36 
16,191 
18,53 
n 6,?2 
36, 6 

53,19 



7,40 
8,26 
8,53 
9,68 
10,43 

11,12 
11,57 
12,43 
13,29 
13,57 



50, 9 35,46 
50,55 36,41 
51,45 37,18 
52,17 88, 8 
53, 3 39, 4 

53,49 39,53 
54,35 40,35 
55,26 41,21 
55,58 42,16 
56,44 43, 7 



27.26 
28,21 
29,26 



31,34 

32,15 
33,15 
34,19 
35,23 
36, 9 



31,57 
34,20 
35,33 
36,33 
38, 5 

39,36 
41, 9 
42,40 
43,40 
45,12 



14,42 57,30 44, 1 37, 9 46,44 

15,28 68,15 44,38 38, 9 48,52 

16,14 58,48 45,30 39,13 4P9,15 

17, 59, 2 46,25 40,17 50,47 

17,28 2 Q,33 47,15 41, 3 52,46 



56 37,12 18,14 

57 37,59 18,59 

58 38,44 19,46 

59 39,80 20,13 



1,14 47,56 
2, 1 48,46 
2,37 49,37 
3,23 50,32 



42, 3 53,55 

43, 3 55,41 
43,53 56,59 
44,58 58,35 



a0 ® TABLiJ XYII.— MARS. 



A,D. 



1 B.C. 
100A.IX 
200 
300 
400 

500 
600 
700 
800 
900 



Kaliyuga. 



3101 K.Y. 
3201 
3301 
3401 
3501 

3601 
3701 
3801 
3901 
4001 



Mean long, 
at commence- 
ment of Solar 
Year. 

Deg. 

254*7442 
315-2712 
15-7982 
76-3252 
136-8522 

197-3793 
2579063 
318*4333 
18-9603 
79-4873 



Longi~ 


Longi- 




tude of 




node. 


Deg. 


Deg. 


130*0274* 


40-0866 


1300291 


40-0848 


130-0308 


40-0830 


130*0325 


40-0813 


130-0342 


40-0795 


130-0359 


40 0777 


1300376 


40-0759 


130-0393 


40*0741 


130-0410 


40-0723 


130-0427 


400706 



AD. 



Kaliyuga. 



1000 AD. 


4101 K.Y. 


1100 


4201 


1200 


4301 


1300 


4401 


1400 


4501 


1500 


4601 


1600 , 


4701 


1700 


4801 


1800 


4901 


1900 


5001 


2000 


5101 



Mean long, 
at commence- 
ment of Solar 
Year. 

Deg. 
140-0144 
200-5414 
261-0684 
321-5954 

22-1224 

82-6495 
143-1765 
203-7035 
264-2305 
324-7575 

25-2846 



Longi- 
tude of 
apsis* 

Deg. 
130 0444 
1300461 
130-0478 
130-0495 
130-0512 

130-0529 
130-0546 
130-0563 
1300580 
130-0597 
130-0614 



Longi- 
tude of 
node. 



Deg. 

40-0688 
400670 
40-0652 
40-0634 
40 0616 

40-0599 
400581 
40*0563 
400545 
400527 
400510 



Mars' mean motion for Odd Years. 



Yrs. Deg, 

191*40 
22-81 
214-22 
4562 
237-03 



1 
2 
3 
4 
5 



6 

8 
9 
10 



6843 
267-84 

91*24 
282-65 
114-05 



Yrs 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 



Deg. 

305-46 
136-86 
32827 
159-67 
361-08 

182-48 
13-89 

205*29 
36-70 

228* 10 



Yrs. 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 



Days. 




1 
2 
3 
4 
5 
' 6 
7 
.8 
9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 





Degrees. 




0-52 


5-24 


5-76 


10-48 


11-00 


15-72 


16-24 


20-96 


21-48 


26 20 


26-73 


31-4* 


31-97 


36*68 


37-21 


41-92 


42-45 


4716 


47-69 


52-40 


52' 93 


57-64 


58-;7 


62-88 


63-41 


«8-12 


68-65 


73-36 


73-89 


78-60 


79-13 


83-84 


84-37 


89*09 


89-61 


94-33 


94-85 


99*57 


100-09 


104-81 


105-33 


11005 


110-57 


115-29 


115-81 


12053 


12105 


125-77 


126*29. 


131-01 


131-53 


136-25 


13677 


141-49 


142-01 


146-73 


147-25 


16197 


152-49 


15721 


157-73 


162-45 


162-97 


167-69 


168*21 


172 93 


173-45 


178-17 


178-69 


183-41 


183-94 


188-65 


189- 18 



Deg. 

59-51 
250-92 

82-32 
273-73 
10513 

296-54 
127-94 
319-35 
150-75 
342-16 



Yrs. 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 



Yrs. 

41 
42 
43 



Deg. 

1 73-56 
4-97 
196-37 
27177 44 
219-at 45 
V3 

50-59 
241-99 

73*40 
264-80 

96-21 



46 
47 
48 
49 
50 



Deg. 

287-62 
11902 
310-43 
141-83 
333-24 

16*64 
356-05 
187*45 

18-86 ' 
£10-26 



Yrs. 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 



Deg. 

41-67 
233-07 

64-48 
255-88 

87-29 

278-69 
110-10 
301-51 
132-91 
324*32 



Yrs. 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 



Deg. 


Yrs. 


Deg. 


Yrs. 


155-72 


71 


269-77 


81 


347-13 


72 


101-18 


82 


178-53 


73 


292-58 


83 


9-94 


74 


12&-99 


84 


201-34 


75 


315-39 


85 


32-75 


76 


146*80 


86 


224-15 


77 


338-21 


87 


55-56 


78 


169*61 


88 


246-96 


79 


1-02 


89 


78-37 


80 


192-42 


90 



Deg. 

23*83 
215-23 

46-64 
238-04 

69-45 

260-85 
92-26 
283-66 
115-07 
306-47 



Yrs. 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 



Deg. 

137-& 
329-29 
160-69 
35209 
183-50 

14-91 
206*31 

37-72 
229-12 

60-53 



Mars' Annual Kqn. in Deg. 



Mars' mean motion for Days. 

[ 5 6 

Degrees. 



2 


3 


1-05 


1-57 


6-29 


6-81 


11-52 


12-05 


16-77 


17-29 


22-01 


22-53 


27-25 


27-77 


32-49 


33-01 


37-73 


38-25 


42-97 


43-49 


48-21 


48-73 


53-45 


53-97 


58-70 


f>9-22 


63-93 


64-46 


6917 


69-70 


74-41 


74-94 


79-65 


80-18 


84*89 


85-42 


9013 


90-66 


95-37 


95-90 


100*61 


101-14 


105*85 


106-38 


111-09 


111-62 


116*33 


116*86 


121-58 


122-10 


126-82 


127*34 


13206 


132-55 


137-30 


137-82 


142*54 


143-06 


147-78 


l4g-30 


15302 


153-54 


158-26 


158-78 


163-50 


164-02 


168-74 


169-26 


173-98 


174-50 


179-22 


179-74 


184-46 


184-98 


189; 70 


190-22 



Degrees. 



2-10 
7-33 
12-58 
17-82 
23-06 
28-30 
33-54 
38-78 
44-02 
49-26 
54-50 
59-74 
- 64*98 

70-22 
75-46 
80-70 
85-94 
91-88 
96-42 
101-66 
106 90 
112-H 
117-38 
122-62 
127-86 

133-10 

138-34 
143-58 
148-82 
154-07 
159-31 
"164-55 
169*79 
175-03 
180-27 
185-51 
190-75 



2-62 
786 
13-10 
18-34 
23-58 
28-82 
34-07 
39-30 
44-54 
^•78 
55-02 
60-26 
65-50. 

70-74 
75-98 
81-22 
86*46 
91-71 
95-95 
102-19 
107-43 
112-67 
117-91 
12315 
128 39 

133-63 
138-87 
144-11 
149-35 
154*69 
159-83 
165-07 
170-31 
17555 
180-79 
186-03 
191-27 



3-14 


3-67 


419 


8-38 


8-91 


9-43 


13-62 


14-15 


14-67 


18-86 


19-39- 


19*91 


24-11 


24-63 


25-15 


29-35 


29-87 


30-39 


34*59 


35-11 


35-63 


39-83 


40-35 


40-87 


45-07 


45-59 


46-11 


50-31 


50-83 


51-35 


55-55 


56-07 


56*59 


60-79 


61-31 


61*84 


66*03 


66-55 


67*08 


71-27 


71-79 


72-32 


76-51 


77-03 


77-56 


81-75 


82-27 


82-80 


86-99 


87-51 


88-04 


92-23 


92-75 


93-28 


97-47 


97*99 


98-52 


102-71 


10323 


103-76 


107-95 


108-47 


109*00 


11319 


113-71 


114-24 


118-43 


118-96 


119-46 


123-67 


194-20 


124-72 


128-91 


1^9-44 


129*96 


13415 


134-68 


125-20 


139-39 


139-92 


140-44 


144-63 


115-16 


145-68 


149-87 


150-40 


150-92 


155-11 


155-64 


156-16 


160*35 


160-88 


161-4^ 


165-59 


166-12 


166-64 


170-83 


171-36 


171-88 


176*07 


176*60 


177-12 


181-31 


181-84 


182-36 


186-56 


187-08 


187-60 









4-72 
9-96 
16-19 
20*44 
25-68 
30-92 
36-16 
41-40 
46-64 
51-88 
57-12 
62-36 
67-60 

72-84 
78-08 
83-32 
88-56 
93-80 
9904 
104-28 
109-52 
114-77 
12000 
125-25 
130-48 

135*72 
140*96 
146-20 
151*45 
156-69 
161*93 
167-17 
172-41 
177-66 
182-89 
188-13 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4015 



+ 

0-0 

2-5 

51 

76 
101 
12-7 
15-2 
17-8 
20-4 
23-0 

25-5 
28-1 
30-7 
33-3 
35-9 
38-5 
41*2 
43-9 
46-5 
49*2 

51-8 
54-6 
57-3 
60*2 
63-0 
65-8 
68-7 
71-6 
74-6 
77-7 

80-8 
84-0 
87*3 
907 
94*2 
97-9 
101-7 
1060 
110*6 
116*1 
124*2 
1350 



+ 
1800 
179-5 
178-9 
178-4 
177-8 
177-3 
176*8 
176*2 
175-7 
1751 

174-5 

173;9 
173*4 
172-8 
J.72-2 
171*5 
170-9 
170-3 
169-6 
1690 

168-3 
167-5 
166-8 
1660 
165-3 
164-5 
163*6 
162*6 
161-7 
160*7 

159-6 
158-5 
157-3 
155-9 
154-5 
152-8 
151-0 
148-7 
146-2 
142*7 
136-5 



180- 
18C-6 

181- 1 

181- 6 

182- 2 

182- 7 
183*2 

183- 8 

184- 3 

184- 9 

185- 5 

186- 1 

186- 6 

187- 2 

187- 8 

188- 5 
1891 

189- 7 

190- 4 

191- 

191- 7 

192- 5 

193- 2 
1940 

194- 7 

195- 5 
1964 

197- 4 

198- 3 
199*3 

200*4 

201- 5 

202- 7 
5204-1 
205-5 
207-2 
2090 
211-3 
213-8 
217-3 
223-5 
225*0 



360-0 
357-5 
354-9 
352-4 
349*9 
347-3 
344-8 
342-2 
339-6 
337-0 

334-5 
331-9 
329-3 
326-7 
324a 
321-5 
318-8 
316-1 
313-5 
310-8 

308-2 
305-4 
302-7 
299-8 
297*0 
294-2 
291-3 
288-4 
285-4 
282-3 

2792 
276-0 
272-7 
269-3 
265-8 
262-1 
258*3 
254-0 
249-4 
243-9 
235-8 



TABLE XHU'—eoHtd. 



201 



Mars' Anomaly. 



•3 4 

Degrees. 





1 
2 
3 
4 
5 

6 

7 
8 
9 
10 
11 



0-0 
4-8 
9-7 
14*7 
19-9 
25-2 

30-8 
36-9 
43-4 
60-8 
59-7 
72-2 



0-5 
5-3 
10-2 
15-2 
204 
25-7 

31-4 
375 
44-1 
51*6 
60-7 
74- 1 



0*9 
6-8 
10-7 
15-7 
20-9 
263 

320 
38-1 
44-8 
52-4 
61-8 
76-1 



1:4 

6-3 
11-2 
16-2 
21-4 
26-9 

32-6 
38-7 
45-5 
53-2 
62-9 
78-4 



1-9 

6-7 
11-7 
167 
220 
27-4 

33-2 
39-4 
463 
54-2 
640 
81-2 



O 


6 


•7 




*9 




2-4 


2-9 


3-4 


3-9 


4-4 





7-2 


7-7 


8-2 


8-7 


9-2 


1 


12-2 


12-7 


13-2 


13-7 


14*2 


2 
3 


17-3 


17-8 


18-3 


18-8 


19-4 


22-5 


230 


23-6 


24-1 


24-7 


4 


28-p 


28-6 


29-1 


29-7 


30-2 


5 


33-7 


34-4 


350 


35-6 


36-2 


6 


40-1 


40-7 


41-4 


42-1 


42-7 


7 


470 


47-7 


48*5 


49-2 


50-0 


8 


550 


65-9 


56-8 


57-7 


58-7 


9 


65-2 


665 


67-7 


69*2 


70-6 


10 


85-7 








11 



Maximum Equation 11-53 for Anomaly of 90-00. 



9 8 



•6 -5 

Degrees. 



•3 



11 
10 
9 
8 
7 
6 

5 
4 
3 
2 
1 




1 2 -3 -4 -5 S -7 -8 *9 

Degrees. 

180-0 180-5 180-9 181-4 181-9 182-4 182-9 183-4 183-9 184-4 
184-8 185-3 185-8 186-3 186-7 187-2 187*7 138*2 188-7189-2 
189-7 190-2 190*7 191-2 191-7 192-2 192*7 193-2 193*7194-2 
194-7 195-2 195*7 196-2 196*7 197*3 197*8 198-3 198-8199-4 
199*9 200*4 200*9 201*4 202*0 202*5 203 203*6 204-1 204-7 
205*2 205-7 206*3 206*9 207*4 208*0 208*6 209*1 209*7 210-2 

210-8 211-4 212-0 212*6 213*2 213*7 214*4 215*0 215*6 216-2 
216*9 217*5 2181 218-7 219*4 220-1 220*7 221-4 222*1222-7 
223*4 224 1 224*8 225*5 226*3 227*9 2*27*7 229-5 229*2 230*0 
230-8 231-6 232-4 233*2 234*2 235-0 235-9 236*8 237*7 238-7 
239-7 240-7 241*8 242*9 244*0 245*2 246*5 247-7 249-2 2506 
[f52-2 254 1 2561 258*4 261*2 265*7 

Maximum Equation 1153 for Anomaly-of 270-00. 



•2 1 







103*9 105*9 


107*8 


11 


118*2 119*3 


120-3 


10 


127*6 128-4 


129*2 


9 


135*2 135*9 


136-6 


8 


141*9 142*5 


1431 


7 


148-0 14 8*6 


149-2 


6 


153*7 1-54*3 


154-8 


5 


159*1 159*6 


160*1 


4 


164-3 164*8 


165*3 


3 


169*3 169*8 


170*3 


2 


174-2 174*7 


175-2 


1 


1791 179*5 


1800 


6 



— 9 



8 



r -6 -5 -4 -3 2 1 -0 

Degrees. 

274-2 278*7 281*6 283-9 285-9 287-8 

289*4 290*8 292-3 293*5 294-8 296 297*1 298*2 299*3 300*3 
301-3 362*3 303*2 304*1 305*0 305*8 306*8 307*6 308-4 309-2 
310*0 310*8 311*5 312*3 313*0 313-7 814*5 315*2 315*9 8166 
317-3 317*9 318-6 319*3 319*9 320-6 321*3 321-9 322*5 823-1 
323-8 324*4 325*0 325*6 326*3 326*8 327*4 328-0 328*6 329-2 

329*8 330*3 330-9 331*4 332*0 832-6 3381 333*7 334-3 334-8 
335-3 335-9 336*4 337 337*5 338*0 388*6 339-1 339*6 340-1 
3406 341-2 341-7 342*2 342-7 343-3 343*8 344*3 344*8 345*3 
345-8 346*3 346*8 347*3 347*8 348*3 348*8 349*3 349-8 850-3 
350-8 351-3 351*8 852*3 352-8 353-3 353-7 354-2 354*7 355-2 
355-6 356*i 356*6 357*1 357*6 35B1 358*6 359*1 359;5 860-0 



MERCURY. 

Data for calculating Latitude and geocentric Longitude of Mercury from B. 0.1 to A. D. 2000. 

Mercury's mean motion for Centuries. 







Mean Long. 


A.D. 


Kaliyuga. 


at commence- 


ment of Solar 






Year. 






Deg. 


1 B.C. 


3101 K.Y. 


209-3843 


100 A.D. 


3201 


285*4023 


200 


3301 


1*4203 


300 


3401 


77*4383 


400 


3501 


153*4563 


500 


3601 


229-4744 


600 


3701 


305-4924 


700 


3801 


21*5104 


800 


3901 


97*5284 


900 


4001 


173*5464 



Longi- 


Longi- 


AD. 


tude of 


tude 


apsis. 


of node. 




Deg. 
220*4118 


Deg. 
20*7580 


1000 A D 


220*4149 


20*7539 


1100 


220*4180 


20-7499 


1200 


220*4210 


20*7458 


1300 


220*4241 


20*7417 


1400 


220-4272 


20*7377 


1500 


220-4302 


20*7336 


1600 


220*4333 


20*7295 


1700 


220*4363 


20-7255 


1800 


220*4394 


20*7214 


1900 




2000 



Kaliyuga. 



4101 K.Y. 

4201 

4301 

4401 

4501 

4601 

4701 

4801 

4901 . 

5001 

5101 



Mean Long, 
at commence- 
ment of Solar 
Year* 

Deg. 
249-5645 
325*5825 
41-6005 
117-6185 
193*6365 

269-6546 . 
345-6726 
61*6906 
137*7086 
213-7266 
289-7447 



Longi- 


Longi- 


tude of 


tude 


apsis. 


of node. 


Deg. 


Deg. 


220*4425 


20*7173 


?20*4455 


20*7133 


220*4486 


20*7092 


220-4517 


20*7051 


220-4547 


20*7011 


220*4578 


20-6970 


220*4609 


20*6929 


220*4639 


20*6889 


220*4670 


20*6848 


220*4701 


20*6807 


220*4731 


20-6767 



Yrs, Deg. Yrs. Deg. Yrs. 

1 54*76 11 242*36 21 

2 109-52 12 297*12 22 

3 164-28 13 251-88 23 

4 219-04 14 46-64 24 

5 273-80 15 101-40 25 

6 328-56 16 15616 26 

7 23-32 17 210*92 27 

8 78*08 18 265*68 28 

9 132-84 19 320-44 29 
10 187-60 20 15-20 30 

26 



Yrs. 

69*96 31 

124-72 32 

179*48 33 

234*24 34 

289*00 35 

343*76 36 

38*52 37 

93*28 38 

148*04 39 

202-80 40 



Mercury's mean motion for Odd Years* 

Deg 4 Yrs. Deg. Yrs. 
272-77 61 100-37 71 



Deg. Yrs. Deg. Yrs. 
257*57 41 85*17 51 



312*33 42 139*93 52 

709 43 194*69 53 

61*85 44 249*45 54 

116*61 45 304*21 55 

171*37 4 6 358*97 56 

226*13 $7 53*73 57 

280*89 48 108*49 58 

335*65 49 163-25 59 

30*41 50 21801 60 



327*53 62 155*13 72 

22*29 6 3 209*89 73 

7705 64 264-66 74 

131*81 65 819-41 75 

186*57 66 H-17 76 

241-33 6 7 68-93 77 

296-09 68 123*69 78 

350*85 69 178*45 79 

45-61 70 233-21 80 



Deg. 

287-97 
342*73 
37*49 
92*25 
147*01 

201-77 
256-53 
311-29 
605 
60*81 



Yrs. Deg. 

81 115*57 

82 170-33 

83 225*09 

84 279*85 

85 334*61 



86 
87 
88 
89 
90 



29*37 
8413 
138-89 
198*66 
248*42 



Yrs. 

91 
92 
93 
94 
?6 

96 
97 
98 
99 
100 



Deg. 

30318 
357-94 
52-70 
107*46 
162*22 

216*98 
271-74 
326-60 
21-26 
76*02 



TABLE XYIL— contd. 



Mercury's mean motion for Days. 



Mercury's 
Annual Equation. 



Mercury's Anomaly. 



Days. 

O 
1 
2 



40*92 
81-87 



4-09 
45 02 
85-94 



2 3 4 5 6 7 8 9 

Degrees. 

,?J? ll'Z* 1637 2046 24 55 2 * 65 32-74 36-83 
49-11 53-20 57-29 61-38 65-48 69-57 73-66 77-75 
90-03 94-12 98-22 102-31 106-40 110-49 114-59 118-68 



122-77 126-86 13095 135-05 139-14 143-23 147-32 151-42 15551 i*Q.fin 
163.69 167-79 171-88 175-97 180-06 184 15 188-25 192-34 196-43 200-52 
204-62 208-71 212-80 216 89 220-99 225-08 229-17 233-26 237*3^241-45 



S It^t 2 J 9 ' 63 263,72 257 ' 82 261 91 26600 270-09 274-19 278-28 282-37 

7 28646 290-56 294-65 298-74 302-83 306 92 311 02 315 11 319-20 323-29 

8 327-39 331-48 335-57 339-66 343 76 347 85 351-94 356 03 0-13 4-22 



9 8-31 12-40 

10 49-23 53-33 

11 90-16 94-25 



24,68 28 ' 77 3286 36 96 41-05 45-14 
57-42 61-51 65-60 69-69 73-79 77-88 81-97 8606 
98-34 102-43 106'5| 11862 114-71 118-80 122-90 126-99 

12 131-08 13517 139-26 143-36 147-45 151-54 155-63 159-73 163-82 lfiT-oi 

13 172-00 176-10 18019 184-28 188-37 192-47 196 56 200-65 204-74 lolll 

14 212-93 217-02 221-11 225-20 229-30 233-39 237-48 247-57 245 67 SI 

15 253-85 257-94 262 03 26613 270-22 274-31 278-40 282-50 286 59 QQrtfiK 

16 294-77 298-87 302-96 307-05 311-14 315-24 319-33 323 42 327-51 33?.fi0 

17 335 70 339-79 343-83 347 97 352-07 356-16 0-25 4-34 8-44 J253 

18 16-62 20-71 24-80 28-90 32-99 3708 41*17 15.97 4Q.™ wax 

19 57-54. 61-64 65-73 69-82 73-91 78-01 8210 86-19 9*28 94-37 

20 98-47 102-56 106-65 1 10-74 114-84 118-93 123-02 127-11 l£S ItoJo 

21 139-39 143-48 147-58 151-67 155-76 159-85 163-94 16804 172-98 17fi.Q2 

22 180-31 184-41 188-50 192-59 196 68 200-78 204-87 208-96 213 05 21745 

23 221-24 225-33 228-42 233-51 237 61 241-70 245-80 249 88 IS¥bSIS' 

24 262*16 266-25 270-35 274-44 278-53 282-62 286 71 290 80 291-90 29fi-9Q 

25 303-08 307 18 31127 315-36 319-45 323-55 327 64 33 73 335 82 339-92 

26 344-01 34810 352-19 356-28 0-38 4-47 8-56 12-65 16 75 lilt 

27 24-93 29-02 33-12 37'21 41-30 45-39 49-49^ 53-58 57-67 fi17fi 

28 65 85 6995 7404 78-13 82-22 86-32 So*41 9450 9^59 102-69 

29 106-78 110-87 114 96 119-05 123 15 127 24 131-33 135 42 139-52 ultl 

30 U7-Y0 151-79 155-89 159-98 164-07 168-16 172-26 176-35 180-44 ifU-** 

31 188-62 192-72 196-81 200-90 204-99 209-09 213-18 217 27 221-36 225-46 

32 229-55 233 64 237 73 241 82 245 92 250 00 254-Jo 25819 2SJ9 266 38 

33 270-47 274-56 278-66 282-75 286*84 290 93 295 03 299 12 WS-21 in?.™ 
It 35*32 S"J? 32 L 6 n 7 32 L 76 331 86 »52m5 £5 llltl 
IVtlll "SJJ 4?S 45-5 6 2 Jft £8 ^ ^ »<" M 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 



4- 

Degrees. 



O0 
3*7 
7*4 
11-2 
14-9 
18-7 
22-5 
26-4 
302 
34-7 

38-2 
42-3 
46-5 
50-7 
65- 2 
59-8 
64-6 
69-8 
75-4 
81*6 

88-7 
98-6 



21-5 112-2 
4- 



24 
20 
19 
18 
17 
16 
15 

14 
13 
12 
11 
10 
9 



6 



2 



123-7 
131-5 
1366 
140-7 
144-3 
147-4 
150-3 

152-9 
155-3 
157-6 
159-8 
161-9 
163-9 
165-8 
167-7 
169-5 
171-3 

1731 
174-8 
176-6 
178-3 
1800 



360-0 
356-3 
352-6 
348-8 
345-1 
341-3 
337-5 
333-6 
329-8 
325-3 

321-8 
317-7 
313-5 
309-3 
304-8 
300-2 
295-4 
290-2 
284-6 
278-4 

271-3 
261-4 
247-8 

236-3 
228-5 
2234 
219-3 
215-7 
212-6 
209-7 

207- 1 
204-7 
202-4 
200-2 
1981 
.1961 
194-2 
192-3 
1905 
188-7 

* 186-9 
185-2 
183-4 
181-7 
1800 



OO 
01 
02 
03 
04 
05 
06 
7 
08 
09 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
2 1 
2-2 
23 
24 
25 

2- 6 

2 7 
28 
29 

3- 
31 

3 2 
3*3 
34 
35 
36 
3-7 
38 
39 

40 
41 

4 2 
4 3 
4*4 
45 



00 
1-2 
2*4 

3- 6 

4- 9 

6- 

7- 2 

8- 5 

9- 7 
110 

12- 2 

13- 5 

14- 7 
161 

17- 4 

18- 7 
201 

21- 5 

22- 7 

24- 2 

25- 6 

27- 

28- 5 

29- 9 
31-4 
330 
34-5 
360 
37-7 
-39-4 

41- 2 

42- 9 
44-7 
46-6 
48-5 
50-6 
52-7 
550 
57-5 
600 

630 
660 
69-7 
74-0 
80-5 
900 



180-0 
178-8 
177-6 
176-4 
175-1 
1740 
172-8 
171-5 
170*3 
1690 

167*8 
166*5 
165-3 
163-9 
462-6 
161-3 
159-9 
158-5 
157-3 
155-8 

154-4 
1530 
151-5 
1501 
148-6 
1470 
145-5 
1440 
U2-3 
140-6 

188-8 
137- 1 
135-3 
133-4 
131-5 
129-4 
127-3 
1250 
122-5 
1200 

1170 
114-0 
110*2 
106-0 
99-5 
90*0 



180- 

181- 2 

182- 4 

183- 6 
184*9 
I860 

187- 2 

188- 5 

189- 7 
1910 

192- 2 

193- 5 

194- 7 
1961 
197*4 
198-7 
200*1 

201- 5 

202- 7 

204- 2 

205- 6 

207- 

208- 5 

209- 9 
211-4 

213- 

214- 5 
216*0 
217-7 
219-4 

221- 2 

222- 9 
224-7 
226*6 
228-5 
230-6 
232-7 
235 
237-5 
24O-0 

2430 
2460 
249*7 
2540 
260-5 
270 



360-0 

358-8 
357-6 
356-4 
365 1 
3540 
352-8 
3515 
360-3 
3490 

347-8 
346-5 
345-3 
343-9 
342-6 
341-3 
339-9 
338-5 
337-3 
335-8 

334-4 
333-0 
331-5 
3301 
328-6 
327-0 
325-5 
3240 
322-3 
3206 

318-3 
317-1 
315-3 
313*4 
311-5 
309-4 
307-3 
305-0 
302*5 
3000 

297-0 
294-0 
290-2 
286-0 
279-5 
2700 



JUPITER. 

Data for calculating Latitude and geocentric Longitude of Jupiter from B.C 

Jupiter's mean motion for Centuries. 



1 to A D 2000. 



A.D. 


Kaliyuga, 


1 B.C. 


3101 K.Y. 


100 A.D. 


3201 


200 


3301 


300 


3401 


400 


3501 


500 




600 


3701 


700 


3801 


800 


3901 


900 


4001 



at commence- 
ment of Solar 
Year. 


Longi- 
tude of 
apsis. 


Longi- 
tude of 
node. 




Deg. 


Deg. 


168-1655 
317-9101 
112-6647 
267-3993 
62-1439 


171-2250 
171-2325 
171*2400 
171*2475 
171-2550 


79-6967 
79-6952 
79-6938 
79-6923 
79-6909 


216-8885 
11-6331 
166-3778 
921-1225 
115-8671 


171-2625 
171-2700 
171-2776 
171-2851 
171-2926 


79*6894 
79-0B8O 
79-6865 
79-6851 
79-6836 



A.D. 



1000 A.D. 

1100 

1200 

1300 

1400 

1500 
1600 
1700 
1800 
1900 



Kaliyuga. 



4101 K.Y. 

4201 

4301 

4401 

4501 

4601 
4701 
4801 
4901 

5001 



Mean long, 
at commence- 
ment of Solar 
Year. 


Longi- 
tude of 
apsis. 


Longi- 
tude of 
node. 


Deg. 


Deg. 




270-6117 
65-3563 

220-1009 
14*8455 

169-5901 


171-3001 
171-3076 
171-3151 
171-3226 
171-3301 


79-6822 
79-6807 
79-67^3 
79*6778 
79*6764 


324-3347 
119 0793 
273-8239 
68-6665 
223-3130 


171-3376 
1 71-3451 
171-3526 
171-3601 
171-3676 


79-6749 
79*6735 
79-6720 
79*6706 
79-6691 



203 



TABLE XtflL— amtd. 
Jupiter's mean motion for Odd Yean. 



Yrs. 


Deg. 


Yrs. 


Deg. 


1 


30*35 


11 


333-82 


2 


60-69 


12 


417 


3 


91*04 


13 


34-52 


4 


121-39 


14 


64*86 


5 


151*74 


15 


95-21 


6 


182-08 


16 


125-56 


7 


212-43 


17 


155-91 


8 


242-78 


18 


186-25 


9 


27313 


19 


216-60 


10 


303-47 


20 


246*95 







12 3 



21 
22 
23 
24 
25 

26 
27 
28 
29 
30 



277-30 
307-64 
337-99 
B*34 
38-69 

69-03 
99*38 
129-73 
160 07 
190*42 



31 
32 
33 
34 
35 

36 
37 
38 
39 
40 



6 



220-77 
251-12 
281-46 
311-81 
342-16 

12-51 
42-85 
73*20 
103*55 
133*90 



41 


164-24 


51 


107-72 


61 


42 


194-59 


52 


138*07 


62 


43 


224*94 


53 


168*41 


63 


.44 


255-29 


54 


198-76 


64 


45 


285-63 


55 


229*11 


65 


46 


315-98 


56 


259-46 


66 


47 


346*33 


57 


289-80 


67 


48 


16-68 


58 


320-15 


68 


49 


47*02 


59 


350*50 


69 


50 


77*37 


60 


20-85 


70 



51-19 
81-54 
111-89 
142-24 
172-58 

202-93 
233-28 
263-63 
293-97 
324-32 



71 
72 
73 
74 
76 

76 
77 
78 
79 
80 



354*67 
2502 
65-36 
85-71 

116-06 

146*41 
17675 
207-10 
237-45 
267*80 



81 
82 
83 
84 
85 

86 
87 
88 
89 
90 



298-14 
328*49 
358-84 
29-18 
59*53 

89-88 
120-23 
150*57 
18092 
211-27 



91 
92 
93 
94 
95 

96 
97 
98 
99 
100 



241*62 
271-96 
302-31 
332*66 
3*01 

33*35 
6&70 
9405 
124-40 
154-74 



Jupiter's mean motion for Days. 
7 8 9 1 2 



3 4 5 6 



Days- 

... 

1 0-83 

2 1*66 

3 2-49 

3- 32 

4- 15 

4- 99 

5- 82 



Degrees. 



4 
5 
6 
7 

8 6*65 



9 7-48 

10 8*31 

11 9-14 

12 9*97 

13 10* 8( 

14 11-63 

15 12-46 

16 13-29 

17 1413 

18 14-96 



0-80 

0- 91 

1- 74 

2- 58 

3- 41 

4- 24 

5- 07 

5- 90 

6- 73 

7- 56 

8- 39 

9- 22 
10*05 
10*88 
11*72 

12- 55 

13- 38 
14*21 
15-04 



0*17 
<h0O 

1- 83 

2- 66 

3- 49 
4*32 
5-15 

5- 98 

6- 81 

7*64 

8- 47 

9- 31 
10-14 

10- 97 

11- 80 
12 63 

13- 46 

14- 29 
15*12 



0*25 
1-08 

1- 91 

2- 74 

3- 57 

4- 40 
5.23 
6-07 

6- 90 

7- 73 

8- 56 

9- 39 

10- 22 

11- 05 

11- 88 

12- 71 

13- 54 
14*37 
15*21 



033 
116 
1*99 
2*82 
3-66 
4*49 
5*32 
615 
6*98 

7-81 
8*64 
9-47 

10- 30 

11- 13 

11- 96 

12- 80 

13- 63 
14*46 
15-29 



041 

1- 25 

2- 07 

2- 91 

3- 74 

4- 57 

5- 40 

6- 23 

7- 06 

7- 89 

8- 72 
955 

10*39 

11- 22 

12- 05 

12- 88 

13- 71 

14- 54 

15- 37 



0- 50 

1- 33 
216 

2- 99 

3- 82 

4- 65 

5- 48 

6- 31 
715 

7- 98 

8- 81 

9- 64 

10- 47 

11- 30 
1213 
12*96 

13- 79 

14- 62 

15- 45 



0- 58 

1- 41 

2- 24 
307 

3- 90 
4*74 
5*57 

6- 40 

7- 23 

8*06 
8*89 
9-72 

10- 55 

11- 38 

12- 21 

13- 04 
13*88 

14- 71 

15- 54 



0*66 

1- 50 

2- 33 
316 
3*99 
4-82 
565 
6-48 
7*31 

8-14 

8- 97 

9- 80 

10- 64 

11- 47 

12- 30 

13- 13 
13-96 
14'79 
15-62 



0- 75 

1- 58 

2- 41 

3- 24 

4- 07 

4- 90 

5- 73 
6*56 
739 

8- 23 
906 

9- 89 

10- 72 

11- 55 

12- 38 

13- 21 
1404 

14- 87 

15- 70 



Days. 

19 15*79 

20 16*62 

21 17-45 

22 18-28 

23 19-11 

24 19*94 

25 20-77 

26 21*60 

27 22*43 



15-87 
1670 

17- 53 

18- 36 

19- 19 
20*02 

20- 86 

21- 69 

22- 52 



15- 95 

16- 78 
17*61 
18-45 
19*28 
2011 

20- 94 

21- 77 

22- 60 



16*04 
16*87 

17- 70 

18- 53 

19- 36 

20- 19 

21- 02 

21- 85 

22- 68 



Degrees. 

16*12 16*20 
16-95 17-03 
17*78 17*86 
18*61 18-70 
19-44 19-53 
20*27 20*36 
2111 21-19 

21- 94 22 02 

22- 77 22-85 



16- 29 

17- 12 

17- 95 

18- 78 

19- 61 

20- 44 

21- 27 

22- 10 
22-93 



16- 37 

17- 20 

18- 03 

18- 86 

19- 69 

20- 52 

21- 36 

22- 18 

23- 02 



16-45 
17*28 
18-11 

18- 94 

19- 78 

20- 61 

21- 44 

22- 27 

23- 10 



28 23-27 

29 24-10 

30 24-93 

31 25*76 

32 26'59 

33 27-42 

34 28*25 

35 29*08 

36 29*91 



23*35 
24- 18 
25*01 
25*84 

26- 67 

27- 50 
28*33 
29- 16 
3000 



23- 43 

24- 26 

25- 09 
25*92 
26*75 
27*59 

28- 42 

29- 25 

30- 68 



23-51 
24*36 

25- 18 

26- 01 
26-84 
27*67 

28- 50 

29- 33 

30- 16 



23-60 
24*43 

25- 26 
26*09 

26- 92 

27- 75 

28- 58 

29- 41 

30- 24 



23- 68 

24- 51 

25- 34 
2617 
27*00 

27- 84 

28- 67 

29- 50 
30*33 



23- 76 

24- 59 

25- 43 

26- 26 

27- 09 
27*92 
28*75 
29-58 



23- 85 

24- 68 

25- 51 

26- 34 

27- 17 

28- 00 

28- 83 

29- 60 



23- 93 

24- 76 

25- 59 

26- 42 

27- 25 
28*08 
28*92 
29-75 



16*53 

17- 37 

18- 20 

19- 03 
19-86 
20*69 

21- 52 

22- 35 

23- 18 

24- 01 

24- 84 

25- 67 
26*51 
27*34 
28-17 
29*00 
29*83 



2 '3 



Jupiter's Annual Equation. 

_ 1 



Degrees. 




1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 



0*0 
6-1 
12-2 
18-5 
24-8 
31-2 

37*9 
44*9 
52-4 
60*7 
70*4 
83-7 



0-6 
6-7 
12-9 
19*1 
25-4 
31-9 

38-6 
45-7 
53-2 
61*6 
71*5 
85-5 



1-2 
7-4 
13-5 
19-7 

26*1 
32-6 

39-3 
46-4 
54-0 
62*5 
72-7 
87-3 



1*8 

8-0 
14*1 
20*4 
26*7 
33*2 

40*0 
47*2 
54-8 
63-4 
73-9 
90-0 



2-4 

8*6 
14*7 
21-0 
27-4 
33*9 

40-7 
47-9 
55-7 
64*4 
75-0 
93-0 



•5 


-6 


•7 


•8 


•9 


3-1 


3-7 


4-3 


4-9 


5*5 


9-2 


9-8 


10-4 


111 


11*7 


15-4 


16-0 


16-6 


17*2 


17-9 


21*6 


22-2 


22-9 


23-5 


24-2 


28*0 


28-6 


29-2 


29*9 


30-6 


34-5 


35-2 


35-9 


36-6 


37*2 


41-4 


42-0 


42-8 


43-5 


44-2 


48*6 


49-4 


50-2 


509 


61-7 


56*4 


57-3 


58-2 


59-0 


59*8 


65-3 


66-3 


67*2 


68-3 


69*4 


76-4 


776 


79-0 


80-5 


82-0 


97-5 











•2 '3 



5 -6 



Maximum Equation 11-54 for Anomaly of 103-00. 
. 9 8 7 6 5 4 3 2 1 



Degrees. 

180-0 180-4 180-8 181-3 181*7 182*1 182-5 182-9 183-3 ltt-f 
* 184-1 184-5 185-0 186-4 185-8 186*2 1*6-6 187-0 187-o 18r9 

2 188-3 188-7 189-1 189-6 190*0 190*4 190'8 lid-3 1917 192-1 

3 192-5 193-0 193-4 193-8 194 3 1947 195-1 195 5 I96 196-4 
a lQfi-9 197-3 197-8 198-2 198-6 1991 199-6 200 200-5 200'9 
5 201*4 201-8 202-3 202-8 203-2 203*7 204 2 204-7 205-2 206*6 

ft 206-1 206*6 207-1 207*6 208-1 208*6 209*1 209-6 2101 210 7 
5 SU1-2 211-7 U2*3 212-8 213 4 213-9 214-5 215-1 £15*6 216*2 
8 216 8 217 4 217*9 218*6 219*2 219-8 220 4 221-1 221*8 222 4 

1 223-2 223-8 224*6 225-3 226*0 226-8 227'6 228 3 229-2 229'9 

10 230-9 231*8 232'8 233-8 234-8 236-0 237' 238-1 239*4 240'8 

11 242-3 243-8 245'8 247*8 250*5 256 ; ... ... 

Maximum Equation 1 1*54 for Anomaly of 257-00 



— -9 



-8 



•6 



3 



Degrees. 

41 .... 105-0 109*5 112-2 114-2 

10 119*2 120-6 121-9 123-0 124-0 126-2 126-2 127-2 
9 130-1 130-8 131-7 132-4 133-2 1340 134-7 135-4 
8 137*6 138-2 1389 139*6 140-2 1408 141 4 1421. 
7 143-8 144-4 1449 145-5 1461 146-6 147 2 147*7 
6 149*3 149-9 160*4 1609 151-4 151-9 152-4 152-9 



116-2 117-7 
128-2 129* 1 
1362 136*8 
142-6 143-2 
148-3 148-8 
163-4 163-9 



fi 154-4 154-8 155-3 155-8 156*3 156:8 157*2 167-7 1582 158-6 

2 159-1 159*5 1600 160-4 160-9 161-4 161-8 1622 162-7 1631 

3 163-6 164-0 164-5 1649 165-3 166-7 166-2 1666 167-0 1675 




Degrees. 

. 262-5 267*0 270*0 272-5 274-5 276-3 
*n 278-0 279-5 281*0 282-4 283-6 285*0 286*4 287*3 288*5 2«9'6 

oq0*6 291*7 292-8 293-7 294*7 295-6 296-6 *i97'5 298*4 299-3 
B 300-2 301*0 301*8 302*7 303*6 304-3 305-2^306 306 8 307*6 
7 308-3 309-1 309-8 310*6 $Ll-4 3121 312 8 313 6 314-3 315-1 
6 315*8 316*5 317-2 318*0 318*6 319 3 320 320*7 321-4 3221 

R H22-8 323*4 324-1 324-8 325*5 326*1 326*8 327*4 828*1 328 8 
2 329-4 330-1 330-8 331*4 332-0*$)32*6 333*3 333 9 334*6 335-2 
^ 335-8 336-5 337'1 337*8 338*4^39*0 339*6 340-3 340-9 341-5 
2 342-1 342-8 343-4 344*0 344*6 345*3 345-9 346 5 347 1 347-8 

1 348-3 348-9 349'6 350*2 350*8 351'4 352-0 352*6 353*3 353*9 
Q 354-5 355-1 355*7 356*3 356*9 367*6 358*2 358*8 359*4 360*0 



904 



TABLE XVII.-contd. 



Jupiter's Anomaly. 



2 3 



8 -9 



Degrees. 






o-o 


l'l 


22 


3-2 


4.4 


5-5 


6-6 


1 


11-0 


12-2 


13-3 


14-5 


15-6 


16-7 


17-9 


2 


22'6 


23-9 


25-1 


26*4 


27-6 


28-9 


30*2 


3 


35-5 


37-0 


38-4 


39-9 


41-4 


42*9 


44-5 


4 


51-2 


53-1 


55-0 


57-1 


59*2 


61-7 


64-0 


5 


77-5 


90-0 


••• 











7-7 
19'1 
31-5 
46-1 
67-0 



8'8 

20'2 
32-9 
47-7 
700 



9-9 
21*5 
34-1 
49-5 
74-0 



Maximum Equation 5-0994 for Anomaly of 90-00 
+ 9 8 7 6 5 4 3 2 1 

Degrees. 

6 ... ... ... 90-0 102-5 

4 106-0 IKK) 113*0 116-0 118-3 120-8 122-9 125-0 126 9 128 8 
3 130-5 132-3 133-9 135*5 137*1 138*6 1401 141*6 1430 144*5 
2 145*9 147*1 148*6 149- 8 151-1 152*4 153*6 154*9 1561 157-4 
1 158*5 159*8 160*9 162 1 163^3 164-4 165*5 166-7 167*8 1690 
O 170-1 171*2 172*3 173-4 174*5 175*6 176*8 177*8 178*9 180*0 



— 



2 3 



•5 '6 



•8 9 ( 



Degrees; 



180-0 181-1 182-2 183-2 184-4 1855 186-6 187-7 188-8 189*9 

1 191-0 192-2 193-3 194*5 195-6 196'7 197'9 199*0 200-2 201*5 

2 202-6 203*9 205-1 206*4 207*6 208*9 210*2 211-5 212-9 214*1 

3 215*5 217*0 218-4 219*9 MX'A 222*9 224*5 226*1 227 7 229*5 

4 231-2 2331 235-0 237*1 239*12 Ml*? 244 247*0 250*2 254'0 

5 257-5 270*0 ... 

Maximum Equ^Uon 5 0994 f or Anomaly of 270*00. 
— 9 *8 *7 -6 5 4 -3 *2 1 

Degrees. 

5 ... _ ... 2700 282*5 

4 286*0 290*0 293 296*0 298-3 300*8 302-9 305-0 306-9 308-8 
3 310-5 312*3 313-9 315-5 317:1 318 6 320*1 321-6 3230 324 5 
2 325-9 327-1 328 5 329*8 331 1 332*4 333*6 334*9 336*1 337*1 
1 338*5 339*8 340*9 342*1 343*3 344*4 345*5 346 7 347*8 349 
O 350*1 351*2 352*3 353*4 354*5 355*6 356*8 367*8 358*9 360*0 



VENUS. 

Data for calculating latitude and geocentric longitude of Venus from B.C. 1 to A.p. 2000. 

Venus' mean motion for Centuries. 



AD 



1 B.C. 
100 A D. 
200 
300 
400 

600 
600 
700 
800 
900 



Mean long. L , 

t _ v at commence- +Vl /u n # 

Kaliyuga. meIlt of So lar tude of 
Year. 



apsis. 



3101 
3201 
3301 
3401 
3601 

3601 
3701 
3801 
3901 
4001 



K.Y. 



Deg. 

303*2772 
142*2624 
341*2475 
180-2327 
. 19*2178 

218-2030 
57*1882 

2561733 
95*1585 

294*1436 



Deg. 

79*7837 
79*7882 
79*7926 
79-7971 
79*8016 

79*8060 
79*8105 
79*8149 
79-8194 
79-8238 



Longi* 
tnde of 
node. 

Deg. 

59-8039 
59-7964 
59-7889 
59-7814 
59-7738 

59-7663 
59-7588 
59-7513 
59-7438 
59-7363 



AD 



1000 
1100 
1200 
1300 
1400 

1500 
1600 
1700 
1800 
1900 
2000 



Mean long. 

tr v „ at commence- 
Kaliyuga. men ° t of Solar 

Year. 



AD. 



4101 K.Y. 

4201 

4301 

4401 

4501 

'4601 
4701 
4801 
4901 
5001 
5101 



Deg. 

133*1288 
3321140 
171-0991 
10-0843 
209*0694 

48*0546 
247-0398 

86-0249 
285-0101 
123-9952 
322-9804 



Longi- 


Longi- 


tude of 


tude of 


apsis. 


node . 


Deg. 


Deg. 


79*8283 


59*7288 


79*8328 


59*7213 


79-8372 


59-7138 


79-8417 


59-7063 


79*8461 


59*6988 


79*8506 


59*6913 


79*8550 


59-6838 


79*8695 


69-6763 


79*8639 


59-6687 


79-8684 


59*6612 


79*8729 


50-6537 



Venus' mean motion for Odd Years. 



Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs< Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg 



1 225*19 11 317*09 21 48'99 31 14088 41 232-78 

2 90-38 12 3 82-28 22 274*18 32 607 42 97*97 

3 315-57 13 47-47 23 139-37 3 3 231*26 4 3 32316 53 

4 180-76 14 272*66 2 4 4*56 3 4 96*45 44 188*35 
5 

6 271*14 16 3-04 26 94*94 36 186*83 46 

7 136*33 17 2?8*23 2 7 32013 3 7 5202 47 
1-52 18 93*42 28 185*32 38 277*21 48 

19 318-61 29 



8 
9 
10 



51 324-68 61 56-58 71 148-48 81 240-38 

52 189*87 6 2 281-77 72 13*67 82 105*67 



55*06 63 146*96 73 238*86 83 
54 280-25 64 12-15 74 10405 84 



45-95 15 137-85 2 5 229-75 3 5 321*64 4 5 53*54 55 145-44 6 5 23734 7 5 329-24 85 



330-76 
195*95 
6114 



226-71 



50*51 39 142*40 49 



91-90 20 183-80 30 275-70 40 7*59 50 



278*73 56 10*63 66 102*53 76 194-43 86 28633 

143-92 57 235-82 67 327-72 77 5962 87 151*52 

9*11 58 101*01 68 192*91 78 28481 88 16*71 

234-30 5 9 326-20 6 9 58 10 79 150 00 8 9 241-90 

99*49 60 191*39 70 283*29 80 15*19 90 10709 



Yrs. Deg. 

91 332*28 

92 197-47 

93 62-66 

94 287-85 

95 15304 

96 18-23 

97 243*42 

98 108*60 

99 333-79 
100 198*98 



TABLE XVII.— contd. 



Venus' mean motion for Days-, 



Venus' Annual Equation. 



Days. 


1 


2 


3 


4 5 


6 


7 


8 


9 










Degrees. 










... 


1-60 


. 3'20 


4-81 


6-41 801 


9-61 


11-21 


12-82 


14-42 


1 1602 


17-62, 


19-23 


20-83 


22-43 24*03 


25-63 


27-24 


28-84 


30-44 


2 32-04 


33-64 


35-25 


36-65 


38-45 4005 


41-65 


43-26 


44-86 


46-46 


3 4806 


49-67 


51-27 


52-87 


54-47 5607 


57-68 


59-28 


60-88 


62-48 


4 64*08 


65-68 


67*29 


68-89 


70-49 72-09 


73-70 


75-30 


76.90 


78-50 


5 8011 


81-71 


83-31 


84-91 


86-51 88-12 


89-72 


91-32 


92-32 


94-53 



6 96-13 97-73 99-33 100-93 102-54 104*14 105-74 107*34 J08-94 110-55 

7 112-15 113*75 115-35 116*95 178-56 120-16 121-76 123-36 124-97 126*57 

8 128-70 129*77 131-37 1 32*98 134-58 1 36-18 137*78 139*38 140*99 142-59 

9 144*19 14579 147*40 149*00 150*60 152*20 153*8p 15541 15701 158*61 

10 160*21 161-81 163-42 165*02 166-62 168*22 169*83 171*43 173-03 174-63 

11 176-23 177*84 179*44 181*04 182*64 182*24 185*85 187*45 189-05 190*65 

12 192-25 193*86 195-46 197*06 198-66 200*27 201*87 203-47 205*07 206*67 

13 208-28 209*88 211*48 213*08 214-69 216*29 217*89 219*49 22109 222-70 

14 224-30 225*90 227*50 22910 230*71 232*31 2:33*91 235*51 237*11 238*72 

15 240*32 241-92 243*52 245*13 246*73 248-33 249*93 251-53 253*14 254*74 

16 256*34 257*94 259*54 261*15 262-75 264 35 265'96 267*56 269*16 270*76 

17 272*36 273*96 275-57 277.-17 278*77 280*37 281*97 283*58 285-18 286*78 

18 288*38 289*98 291*59 293*19 294-79 296*39 297*99 299*60 301*20 302*80 
1» 304*40 306*01 307*61 309*21 310'81 312*41 314*02 315*62 317*22 318*82 

20 320-43 322-03 323*63 325*23 326*83 328*44 330*04 331*64 333*24 334*84 

21 336-45 338 05 339*65 341*25 342-86 344*46 346*06 347*66 349*26 350*87 

22 352*47 354*07 355*67 357*27 358*88 0*48 2-08 3-68 5*29 6*89 

23 8-49 10*09 11*69 13*30 14*90 16*50 18*10 19*70 21*31 22*91 

24 24*51 26*11 27*72 29*32 30-92 32-52 34*12 35*73 37*33 38*93 

25 40*53 42-13. 43*74 45*34 46*94 48*5(4 50*15 51*75 53*35 54*95 

26 56*55 58-16 59*76 61*36 62*96 64*56 66*17 67*77 69*37 70*97 

27 72-57 74-17 75*78 77*38 78-98 80*59 82*19 83*79 85*39 86*99 

28 88*60 90*20 91:80 93*40 95*00 96*61 98*21 99*81 101*41 103*02 
-29 104-62 106-22 107-82 109*42 111*03 112*63 114-23 115*83 117*43 119*04 

30 120-64 122-24 123-84 125*45 127*05 128-65 130*25 131*85 133-46 135*06 

31 136*66 138*26 139*86 141-47 143*07 144*67 146*27 147*87 149*48 151*08 

32 152-68 154-28 155*89 157*49 159*09 160-69 162-29 163*90 165*50 167*10 

33 168*70 170*30 171-91 173*51 175*11 176-71 178*32 179*92 181-52 183*1 2 

34 184-72 186-33 187*93 189*53 191*13 192*73 194-34 195*94 197*54 199 14. 

35 200*75 202*35 203*95 205 55 207*15 208*76 210-36 21196 213*56 215*16 

36 216*77 218*37 219*97 221*57 223*18 224*78 ... ... ... ... % 




1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
4638 



0-0 
2*4: 
4*7 
71 
9-5 
11*9 
14*3 
16*7 
191 
21*4 

23*9 
26*3 
28*7 
31*1 
33*5 
35*9 
38*4 
40*8 
43-2 
45*7 

48*2 
50*6 
53* 1 
55*6 
53*2 
66*7 
63*3 
65*9 
68*4 
711 

73*8 
76*4 
\79*1 
81-9 
84-7 
87*5 
90*4 
93*4 
96*4 
99*6 

102*8 
106*2 
109-8 
113*6 
117*9 
122*9 
129*7 
135*0 



+ — 
Degrees. 
180*0 180*0 



179*6 
179*2 
178*8 
178*5 
178*1 
177*7 
177*3> 
176*9 
176*6 

176*2 
175*8 
175-3 
174*9 
174*5 
174*1 
173*7 
173*2 
172*8 
172-4 

171*9 

171*4 
1709 
170*4 
169*9 
169*4 
168*9 
168*3 
167*7 
1671 

166*4 
165*8 
165*1 
164*3 
163-5 
162*7 
161*9 
161*0 
159*9 
158*8 

157*7 
156*2 
154*6 
152*8 
150*6 
147*8 
142*8 



180*4 
180*3 
181*2 
181*5 
181*9 
182*3 
182*7 
183-1 
183-4 

1838 
184*2 
184*7 
185*1 
185*5 
185*9 
186*3 
186*8 
187*2 
187*6 

188*1 
188*6 
189*1 
189*6 
1901 
190*6 
191*1 
191*7 
192*3 
192*9 

193*6 
194*2 
194*9 
195*7 
196*5 
rj7*3 
198*1 
199*0 
200*1 
201*2 

202*3 
203*8 
205-4 
207-2 
209*4 
212*2 
217*2 
225-0 



266*6 
263*6 
260-4 

257-2 
253-8 
250-2 
246-4 
242-1 
237*1 
230-3 



Venus* Anomaly. 

+ — - 



ODU 'J 




Degrees. 


357*6 










00 


u u 


i fifi«n 

loU U 


'iKO.Q 


01 


Oil 


loo U 


OOKJ O 


0*2 


6*0 


186'0 


348*1 








345*7 


03 


9*2 


loy*is 


oto a 




10*2 


190*2 


ovj y 




10*5 


195 & 


oao O 










6 


lo 7 






0*7 


AA A 




OOO I 


8 


Ok. t 
Ao J 


A\JO 1 


OOL O 










no 


29*5 


2iUy*o 




1*0 


33-2 


213*2 


3241 


11 


37*2 


217-2 


321*6 








oLu A 


1*2 


41 5 


AAl '0 


OJ.O O 


1*3 


A PC.O 

40 la 


aao A 


OH o 


1*4 


gl.E 

51 5 


f> '} 1 . £ 


oil o 


1*5 


57*7 


Adro 


»JAQ. A 

o\J\f t 


1-6 


A4.«7 
O* / 


jit* 1 


306*9 


1*7 


750 


255*0 


304-4 


175 


900 


270 


301*8 








290*3 




4- 




296*7 


1-7 






294*1 


105*0 


285*0 


291*6 


16 


115*3 


295*3 


288*9 


15 


122*3 


302*2 


286*2 


14 


128*5 


308-5 


283*6 


1*3 


134*8 


314*8 


280*9 


12 


138*5 


318-5 


278-1 








275*3' 


11 


142-8 


322-8 


2/2*5 


10 


146*8 


326*8 


269*6 


09 


150*5 


330*5 



0-8 154*3 334*3 

0*7 -1*7*9 337*8 

0*6 l6l*3 341*3 

0*5 164*5 344-5 

0*4 169*8 349-8 

0-3 170-8 350-8 

0*2 1740 354-0 

0*1 177*0 357-0 

0*0 180-0 360*0 



SATURN. 

Data for calculating latitude and geocentric longitude of Saturn from B.C. 1 to A D. 2000. 

*m _ j •< — — X * a m t am r.anr iiVlAfl. 



AD 



1 B.C. 
100 A.D. 
200 
300 
400 

500 
600 
700 
800 
900 



Kaliyuga. 



3101 H.Y. 

3201 
3301 
3401 
3501 

3601 
3701 
3801 
3901 
4001 



Mean Long 
at commence- 
ment, of Solar 
Year. 

Deg. 

70*5378 
212*4447 
354-3517 
136-2586 
278-1655 

60*0725 
201-9794 
343*8864 
125*7933 
267*7002 



Longi- 
tude of 
apsis. 

Deg 

236-6194 
2^6*6197 
236*6200 
236*6203 
236*6207 

236*6210 
236*6213 
236*6216 
236*6220 
236*6223 



Longi- 
tude 
of node. 

Deg. 

100*4714 
100-4659 
100*4604 
100*4548 
100*4493 

100-4438 
100*4383 
100*4328 
100*4272 
100-4217 



A.D. 



1000 A.D. 

1100 

1200 

1300 

1400 

1500 
1600 
1700 
1800 
1900 
2nnn 





Mean Long. 


Kaliyuga 


at commence- 


ment of Solar 




Year. 




Deg. 


4101 K.Y. 49*6072 


4201 


191-5141 


4301 


333*4211 


4401 


115-3280 


4501 


257*2349 


4601 


39*1415 


'4701 


181*0488 


4S01 


322-9558 


4901 


104*8627 


.5001 


246-7696 


5101 


28-6766 



Longi- 


Longi- 


tude of 


tude 


aapsis. 


of node. 


Deg. 


Deg^ 


236*6226 


100*4162 


236-6229 


100*4107 


236-6233 


100*4052 


236*6236 


100*3997 


236*6239 


100*3941 


236*6242 


100-3886 


236*6246 


100*3831 


236*6249 


100*3776 


236*6252 


100*3721 


236*6255 , 


100*3665 


2,36*6259 


100*3610 



TABLE X$[TL.—contd. 
Saturn's mean motion for Odd Years. 



Yrs 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 



12-22 
24*44 
36-66 
48-88 
61 09 
73-31 
85-53 
97-75 
109-97 
12219 



Yrs 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



Deg. 
134-41 
146-63 
158-85 
171-07 
183-29 
195-50 
207-72 
219-91 
23216 
244-38 



22 



Yrs. Deg. 
21 256-60 
268-82 
28104 
293-26 
305-48 
317-70 
329-91 
34213 
354-35 
6-57 



24 
25 
26 
27 
28 
29 
30 



Days. 12 3 




1 
2 
3 
4 
5 
6 
7 

a 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 



0- 33 
Q;67 
14)0 

1- 34 

1- 67 
201 

2- 34 

2- 68 

301 

3- 35 

3- 68 

4- 01 
4-35 

4- 68 

5- 02 
5-35 

5- 69 

6- 02 



0-03 
0-37 

0- 70 

1- 04 
1-37 

1- 71 
204 

2- 38 

2- 71 

304 

3- 38 

3- 71 
405 

4- 38 

4- 72 
5*05 

5- 39 

5- 72 

6- 06 



0-07 
0-40 

0- 74 

1- 07 
1-40 

1- 74 

2- 07 
2-41 

2- 74 

3- 08 

3- 41 
3*75 

4- 08 
4-42 

4- 75 
5*09 

5- 42 
5-75 
609 



010 
0-43 

0- 77 
1:10 

1- 44 

1- 77 
211 

2- 44 

2- 78 

311 

3- 45 

3- 78 

4- 12 
4-45 

4- 78 
512 
545 

5- 79 
6*12 



4 5 

Degrees, 
013 017 



Yrs. 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6 



Peg. 
18-79 
31-01 
43-23 
55-45 
67-67 
79-89 
92*10 
104-32 
116-54 
128-76 



Yrs, 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



Deg. 
140-98 
153-20 
165-42 
177-64 
189-86 
20208 
214-30 
226-51 
238-73 
250-95 



Yrs 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



. Deg. 
26317 
275-39 
287-61 
299-83 
31205 
324-27 
336-49 
348-71 
092 
1314 



Yrs. 
61 
62 
63 
64 
65 
66 
67 
63 
69 
70 



Deg. 
25-36 
37-58 
49-80 
6202 
74-24 
86-46 
98-68 
110-90 
123-12 
135-33 



Yrs. 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 



Deg, 
147-55 
159-77 
171-99 
184-21 
19643 
208-65 
220-87 
233*09 
245-31 
257-52 



Yrs. 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 



Saturn's mean motion for Days. 

Days. 1 



8 9 



0-47 

0- 80 
114 

1- 47 

1- 81 
214 

2- 48 

2- 81 

314 

3- 48 

3- 81 

4- 15 
4-48 

4- 82 

5- 15 
5-49 
5-82 
616 



0- 50 
0*84 

1- 17 
1-51 

1- 84 

2- 17 
2-51 

2- 84 

318 

3- 61 

3- 85 

4- 18 
4-52 

4- 85 

5- 19 
5-52 
5-85 
619 



0-20 
0*53 

0- 87 

1- 20 
1-54 

1- 87 

2- 21 
2 54 

2- 88 

3- 21 
3-55 

3- 88 

4- 22 
4-55 

4- 88 

5- 22 
5-55 

5- 89 

6- 22 



0-23 

0- 57 
0'90 

1- 24 

1- 57 
1*91 

2- 24 
2*58 
2-91 



0*27 

0- 60 
0*94 

1- 27 
1*61 

1- 94 

2- 27 
2-61 
2-94 



0-30 
0-61 

0- 97 

1- 30 
1-64 

1- 97 

2- 31 
2-64 
2-98 



3-25 
3-58 

3- 91 

4- 25 
4-58 

4- 92 

5- 25 
5-59 

5- 92 

6- 26 



2 -3 



00 10 20 31 

1 10*2 112 12-2 13-3 

2 206 21*7 22-7 23-8 

3 31*5 32-6 33-7 34-9 

4 43-2 44-5 45-9 471 

5 570 58-5 60-1 61*7 

6 7 62 79-3 827 87-5 
Maxim-am Equation 

+ -9 8 ;7 -6 



•4 -5 

Degrees. 



1 

15-4 
260 
37-2 
49-7 
65-4 



6 

! 

3 
2 
1 





1 
2 
3 

4 
5 
6 

7 



117-7 120-0 121-7 123-7 
1341 135-4 136-6 137*9 
145-6 146-7 147*7 148*7 
155-3 156-2 157-2 158-1 
164-2 165-1 165-9 166*7 
172-6 173-4 174-2 175-1 



0-0 
7-4 
14-9 
22-8 



4-1 
14-4 
24-9 
36-1 
48-5 
635 
97-6 ... 
6*3787 for 

•5 4 

Degrees. 

97*5 
125-4 127-0 
139-0 140-2 
149-7 150-6 
158-9 159-2 
167-6 168-4 
176*9 176-7 



•6 

6-1 
16-4 
27-1 
38-4 
61-1 
^7-2 



3-28 
3-61 

3- 95 

4- 28 

4- 62 
4*95 
5*29 

5- 62 
5*96 
6*29 

Saturn's 
7 8 *9 



3-31 
3*65 

3- 98 

4- 32 

4- 65 
4*99 

5- 32 
5-65 

5- 99 

6- 32 



19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 



6 36 

6- 69 
703 

7- 36 

7- 70 

8- 03 

8- 36 
870 
903 

9- 37 
9-70 

10*04 
10-37 

10- 71 

11*04 

11- 38 

11- 71 

12- 05 



6-39 

6- 72 

7- 06 
7-39 

7- 73 
8*06 

8- 40 

8- 73 

9- 07 

9-40 
9-74 
10*07 
10*41 

10- 74 

11- 07 
11-41 
11-74 
1208 



2 

6-42 

6- 76 
7*09 

7- 43 

7- 76 

8- 10 
8-43 

8- 77 

9- 10 

9-43 
9-77 
10-10 
10-44 

10- 77 
1111 

11- 44 
11-78 
1211 



3 

6-46 

6- 79 
713 

7- 46 

7- 80 
8*13 

8- 46 

8- 80 

9- 13 

9*47 
9-80 
10-14 
10-47 

10- 81 

11- 14 
11-48 
11-81 
1215 



Degrees. 
6-49 6-52 



6- 83 

7- 16 
7-49 

7- 93 

8- 16 
8-60 

8- 83 
917 

9- 50 
9*84 

10*17 

10- 51 
10*84 

11- 18 
11-51 

11- 84 

12- 18 



6*86 
7-19 
7-53 
7*86 
8*20 
8*53 
8*87 
9*20 

9-54 
9-87 
10-20 
10-54 

10- 87 

11- 21 

11- 54 
11*88 

12- 21 



Beg. 
269-74 
281-96 
294*18 
306*40 
318-62 
330*84 
343-06 
355-28 
7-50 

19*72 

6 ' 

6-56 

6- 89 

7- 23 
7-56 

7- 90 

8- 23 

8- 57 
8*90 

9- 23 



Yrs. 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 



Deg. 
31-93 
4415 
56*37 
68-59 
80-81 
93-03 
105*25 
117*47 
129-69 
141-31 



8 9 



6-59 

6- 93 

7- 26 
7-59 

7- 93 

8- 26 
8-60 
8*93 
9*27 



Annual Equation. 

— -1 



2 3 



9-57 9-60 
9-90 9-94 
10-24 10*27 
10-57 10*61 

10- 91 10*94 

11- 24 11-28 
11-58 11-51 
11-91 11-94 



6 



6- 62 
6*96 

7- 29 
7-63 
7-96 
8*29 
8*63 
8*97 
9-30 

9-64 
9-97 
10*31 
10*64 
10*97 
11*31 
11-64 
11-98 



6*66 

6- 99 

7- 33 
7o6 

8- 00 
8-33 
8-67 
900 
9*33 

9*67 
1000 
10-34 

10- 67 

11- 01 
11*34. 
11-68 
12*01 



71 
17*5 
28*2 
39*6 
52*5 
692 



8*2 
18*5 
29*2 
40*8 
540 
71*5 



9-2 
19*6 
30-4 
420 
55*5 
73-7 




1 
2 
3 
4 
5 
6 



Anomaly of 97*50. 
3 2 1 



105-0 109-2 112-7 115-7 6 

128-7 130-2 131*5 133*7 5 

141-3 142*5 143*5 1446 4 

151-6 152*5 153-5 164*4 3 

160*7 161*6 162-5 163-3 2 

169-2 170*1 1709 171-7 1 

177-5 178*3 179-2 18Q-0 

Saturn's Anomaly 



•4 *5 

Degrees. 

180-0 180-8 181-7 182-5.183-3 184-1 184*9 185*8 
188-3 189-1 189-9 190*8 191*6 192-4 193*3 194-1 
196*7 197-5 198*4 199*4 200-8 201*1 201-9 202*8 
205*6 206*5 207'5 208 4 209*4 210*3 211-3 212-3 
215-4 216*5 217-5 218-7 219' 8 221-0 222-1 223-4 
227*3 228-5 229*8 231*3 233-0 234*6 236*3 238*3 

244-3 247*3 250*8 255*0 262*5 

Maximum Equation 6*3767 for Anomaly 
•9 -8 7 *6 *5 *4 *3 *2 
Degrees. 

262*5 272*5 277*3 
286-3 288-5 290'8 292-8 294-6 296*5 298-3 299'9 
304-5 i>06*0 307*5 308-9 310-3 311-5 312-9 314-1 
318 319-2 320-4 321*6 322*8 323.9 3251 326*3 
329-6 330-8 331*8 332 9 334*0 335*1 336*2 337*3 
340-4 341-5 342-5 343*6 344-6 345*6 346'7 347-8 
350-8 361*8 352-9 363-9 364 9 355*9 366*'9 358*0 



•8 9 



186*6 
194*9 
203-8 
213-3 
224-6 
240-0 

of 262 
1 

280-8 
301*5 
315-5 
327-4 
338-3 
348-8 
359-0 



187-4 
195*8 
204*7 
214*4 
226-9 
242*3 

•50. ' 


283-8 
303-0 
316-8 
328*5 
339-4 
349-8 
360-0 



31-2 
40-5 
51-4 
>-0 



•1 


2 


•3 -4 


6 


•6 


•7 


•8 


•9 








Degrees 






6-2 


5-9 






0-7 


1-5 


2-2 2-9 


3-7 


4-4 


6-7 





8-1 


8-9 


9-6 10-4 


11*2 


11-9 


12*7 


13-4 


14-2 


1 


15-7 


16*5' 


17-2 18*1 


18*8 


19-6 


20*4 


21-2 


220 


2 


23-7 


24*5 


25*3 261 


26*9 


27-8 


28*7 


29-5 


30*3 


3 


32-1 


330 


33*9 34-8 


35-7 


36-7 


37-6 


38-5 


39*5 


4 


41-6 


42-5 


43*5 44*6 


45-6 


46-7 


47-9 


49-0 


50*1 


5 


52-5 


53-9 


55 1 56*5 


57-9 


59-2 


60-9 


62-5 


64-1 


6 


67-7 


70-0 


72-2 750 


78-2 


83-0 


90-0 






7 



— 



3 



6 



•8 *9 



4 -5 

Degrees. 

180-0 180*7 181*5 182*2 182*9 183*7 184*4 185*2 185-9 186-7 

187-4 188-1 188-9 189-6 190-4 191-2 191*9 192-7 193*4 194*2 

194-9 195*7 196-5 197*2 198-1 198-8 199*6 200*4 201-2 202-0 

202-8 203-7 204*5 205*3 206*1 206*9 207 8 208-7 209 5 210*3 



Maximum Equation 7*6586 for Anomaly of 90-00. 



9 -8 



•3 *2 



7 
6 
5 
4 

3 
2 
1 




•6 -5 4 

Degrees. 

... ... 90-0 97-0 101-8 105-0 107-8 1100 112-3 114*0 

116-9 117-5 119-1 120-8 122-1 123-5 124-9 126*1 127-5 128-6 
129-9 131*0 132 1 133-3 134-4 1354 136*5 137-5 138*5 139*5 
140^5 141-5 142-4 143-3 144-3 145*2 1461 147*0 1479 148*8 

149-7 150-6 151-3 152-2 153*1 153*9 154*7 155*5 156*3 167*2 
158*0158*8 159*6 160*4 161*2 161*9 162-8 163*5 164*3 1651 
165-8 166-6 167-3 1681 168-8 169*6 170*4 171*1 171*9 1726 
173-3 174*1 17*1-8 1756 176*3 177*1 177--8 178*5 179*3 180*0 



211-2 212*1 213-0 213-9 214-8 215-7 216-7 217*6 218-5 
220*5 221*5 222-5 223*5 224*6 225-6 226*7 227*9 229*0 
231*4 232*5 233*9 235*1 236*5 237*9 239*2 240*9 242*5 
246-0 247*7 250*0 252*2 255*0 258*2 263*0 270*0 ... 
Maximum Equation 7-6586 for Anomaly of 270' 

•9 -8 . *7 *6 5 -4 -3 2 1 

Degrees. 

... 270-0 277-0 281*8 285*0 287-8/290*0 292-3 
295*9 297*5 299-1 300*8 302-1 303*5 304*9 306*1 307*5 
309-9 311-0 3121 313-3 314-4 315-4 316-5 317-5 318-5 
320*5 321-5 322-4 323-3 324-3 325-2 3261 327-0 327*9 



219-5 
230*1 
244*1 

00. 



294*0 
308-6 
319*5 
328-8 



3 329-7 330-5 331-3 332-2 333-1 333-9 334*7 335-5 336*3 337*2 

2 338-0 338*8 339-6 340*4 341-2 341-9 342-8 343-5 344*3 346-1 

1 345-8 346*6 347-3 348*1 348*8 349*6 350*4 3611 351-9 352-6 

353*3 354*1 354 8 355*6 356 3 357*1 357 8 358-5 359*3 360*0 



TABLE XVII. A. 

Sun's mean Longitude and Equation for every complete day of Hindu Solar year. 



Day ©'s mean 


Eqn. 


Day ©*s mean 


Eqn. 




longitude. 






longitude. 






Degrees. 




Degret 


58. 


n 


357*8606 +2-1378 


61 


57-9823 


-f- 7267 


4 

M. 


Q&ft.jUAQ ' 


2-1333 


62 


58*9679 


•6919 


2 


MKQ-ftfil 8 

OOtJ QOkO 


2*1228 


63 


59*9535 


•6561 


3 


V OA Ift 


9*1 \w\ 


64 


60*9391 


•6192 


4 


1-8030 


2-1036 


65 


61*9247 


O O* 1 


o 


Q.tTOQa 
& i OOO 




66 


62-9103 


•5480 


© 


•V i { ±4 


o. nftK.fi 


67 


63* 8% 9 


•5111 


7 


A-7KQft 


9-07 A7 


68 


64*8815 


•4739 


8 


l404 


9-OA4.7 


69 


65*8671 


•4369 


If 


67310 


2-0514 


70 


66*8527 


4U0U 


1U 


7.71 Ct' 




71 


67*8383 


•3622 


11 




9-09A7 


72 


68*8239 


•3192 


12 


y oo t o 


2*0122 


73 


69*8096 


•2869 


13 




l-OOftA 


74 


70*7952 


•2486 


1* 


11*6590 


1*9833 


75 


71*7808 


•o i err 


io 


1Z 0440 


1 • OA A7 
i you i 


76 


72-7664 


•1717 


Id 


1 Q-AQHO 

xo oou« 


x youu 


77 


73-7520 


•1333 


17 


1 X«£1 P»Q 


l vooo 


78 


74*7376 


■0975 


18 


AD OU1* 


1 .qi ^7 

X «7lO< 


79 


75*7232 


0600 




16-5870 


1*9000 


80 


76*7088 




9ft 


17-,579fi 


1-8833 


81 


77*6944 


—•0167 






1-8622 


82 


78*6800 


•0550 


22 


XJj tJrkOO 


1*8419 


83 


79*6656 


•0933 


23 


9 0*5904. 


1*8217 


84 


80*6512 


•1314 


Z4 


21-5150 


1*8025 


85 


81*6368 


IK) J A 


AC 

49 




1-781 4 


86 


82*6224 


•2072 


AO 




J. 1 ouw 


87 


83*6080 


•2444 


27 


9 4.. J 71 ft 


l«7"?ft^ 


88 


84-5936 


•2833 


28 


9K- A.f\ 74. 


1*71 fi7 

X llOf 


8» 


85*5792 


•3203 




26-44:30 


1*6933 


90 


86*5648 


oD i £ 


OU 


97.4.9RA 


x ooou 


91 


87*5504 


•3955 


OA 


98-4.1 49 




92 


88*5360 


•4333 


32 


9Q-3qqft 


1*6192 


93 


89*5216 


•4692 


33; 




1 UuOU 


94 


90*5072 


•5061 


•a' 


31-3710 


1*5692 


95 


91*4928^ 


OrtOO 


0U 


QQ.*>Kf?7 
O^a OO f 


X UlUl 


96 


92*4784 


•5789 


SO 




1 • K 1 A7 


97 


93*4640 


•6167 


37 




i ttyx* 


98 


94*4496 


•6525 


38 


OO OLOO 




99 


95*4352 


•6894 




36-2991 


1*4358 


100 


96*4208 


.7000 


4u 


•■*7-9ftx7 


i 


101 


97*4064 


•7586 


41 


•> Q.970M 
OO 6 i KJO 


1 •*477ft 
X C 1 1 C5 


102 


98*3920 


•7944 


42 


oy -oooy 




103 


99*3776 


•8289 


43 




X OICjU 


104 100*3632 


•8633 


MM 

44 


41-2271 


1*2894 


105 101-3488 


oyco 


40 


42-2127 


1*2586 


106 102*3344 


•9333 


MQ 

4D 


43-1983 


1-2197 


107 103*3200 


•9667 




44-1839 


1*1967 


108 


104*3056 


1-0009 


48 


45-1695 


1*1647 


109 105*2912 


1*0333 


49 


461551 


1*1347 


110 106-2760 


1-0667 


50 


47- 1407 


1-1014 


111 107-2625 


1-1000 


51 


481263 


10703 


112 108*2481 


1*1308 


52 


49-1119 


1*0369 


113 109*2337 


1-1622 


53 


50-0975 


10025 


114 110*2193 


1-1955 


54 


51*0831 


•9703 


115 111*2049 


1-2253 


55 


52-0687 


•9358 


116 112*1905 


1*2561 


56 


530543 


•9025 


117 113*1761 


1*2858 


57 


54-1)399 


•8667 


118 1141617 


1*3167 


68 


55-0955 


•8333 


119 115-1473 


1-3455 


59 


56*0111 


•7964 


120 116*1329 


1-3739 


60 


56-9967 


•7622 


121 U7-U85 


1-4025 



Day ©'s mean 
longitude. 

Degrees 



Eqn. Day 0's mean 
longitude. 

Degrees. 



Eqn. Day ©Vmean Eqn. 
longitude. 

Degrees . 



192 


11 8- 1041 


—1-4333 


183 


178-2258 


—2-1367 


244 


238-3476 


—•7203 


123 


119*0897 


1-4586 k 


184 


179*2114 


2-1305 


245 


239-3332 


•6833 


124 


120-0753 


1-4883 


185 


180*1970 


2*1219 


246 


240-3188 


•6469 


125 


121-0609 


1-5133 


186 


181*1827 


2-1183 


247 


241-3044 


•6097 


126 


122*0465 


1*5405 


187 


182-1683 


2*1061 


248 


242-2190 


•5739 


197 


123-0321 


1-5667 


188 


183-1539 


2-0964 


249 


243-2756 


•5369 


128 


1240177 


1*5919 


189 


184-1395 


2*0853 


250 


244-2612 


•5000 


129 


125-0037 


1*6167 


190 


185-1251 


2 0753 


251 


245-2468 


•4636 


130 


i25*8889 


1'6433 


191 


186-1107 


2*0642 


252 


246*3324 


•4253 


131 


126*9745 


1-6667 


192 


187*0963 


2*0519 


253 


247-2180 


•3883 


439 


127-QfiOI 

L*> 1 *J\J\J L 


1-6894 


193 


188-0819 


20383 


254 


248-2036 


•3500 


133 


128*9457 


1*7133 


194 


189-0675 


20261 


255 


249-1892 


•3122 


134 


1299313 


1*7358 


195 


1900531 


2*0125 


256 


250-1748 


•2753 


135 


130*9169 


1*7572 


196 


191*0387 


1-9978 


257 


251-1604 


•2369 


136 


131-9025 


1*7789 


197 


192*0243 


1-9819 


258 


252-1460 


•1992 


137 




1*8000 


198 


193*0099 

X«7cf \J\J */ \J 


1-9661 


2$9 


253*1316' 


•1597 


138 


133-8737 


1*8217 


199 


193*9955 


1*9514 


260 


254 1172 


•1228 


1139 


134*8593 


1*8419 


200 


194*9811 


1-9333 


261 


255* 1029 


•0847 


140 


135*8445 


1*8597 


201 


195*9967 


1*9161 


262 


256*0885 


•0469 


141 


133*8305 


1*8789 


202 


196*9523 


1-9003 


263 


257*0741 


•0086 


142 


137*8161 


1*8980 


203 


197-9379 


1-8808 


264 


2580597 


+•0394 


143 


138*8017 


1*9167 


204 


198*9235 


1*8600 


265 


2590453 


-0764 


144 


139*7873 


1*9333 


205 


199*9091 


1*8417 


266 


2600309 


•1111 


145 


140*7729 


1*9500 


206 


200*8947 


1*8222 


267 


261*0165 


•1469 


146 


141*7585 


1*9667 


207 


201*8803 


1*8014 


268 


262*0021 


•1847 


147 


142*7441 


1*9825 


208 


202-8659 


1-7805 


269 


262*9877 


•2239 


148 


143*7298 


1*9980 


209 


203-8515 


1.-7575 


270 


263*9733 


•2586 


149 


144*7154 


20122 


210 


204-8371 


T7369 


271 


264*9589 


•2992 


150 


145-7010 


20253 


211 


205*8227 


1*7139 


272 


265-9445 


•3369 


151 


146*6866 


2*0369, 


212 


206*8083 


1*6894 


273 


266*9301 


•3739 


152 


147-6722 


2*0492 


213 


207*7939 


1*6664 


274 


267-9157 


•4122 


153 


148-6578 


2*0611 


214 


208*7795 


1-6433 


275 


268*9013 


•4500 


154 


149*6434 


2*0739 


215 


209*7651 


1.6178 


276 


269-8869 


•4869 


155 


150-6290 


2*0858 


216 


210*7507 


1-5922 


277 


270-8725 


•5253 


156 


151*6146 


2-0955 


217 


211*7363 


1-5667 


278 


271-8581 


•5611 


157 


152-6002 


2*1036 


218 


212*7219 


1-5411 


279 


272*8437 


•5CC0 


158 


153-5858 


21136 


219 


213*7105 


1-5130 


280 


27S-&293 


•6347 


159 


154-5714 


21228 


220 


214*6931 


1-4869 


281 


274-8149 


"6692 


160 


155*5570 


21314 


221 


215-6787 


1-4589 


282 


275-8005 


•7061 


161 


156*5426 


2 1383 ' 


222 


216*6643 


1-4308 


283 


276*7861 


•7419 


162 


1*7-59.89 


2*1433 


223 


217-6499 


1-4028 


284 


277-7717 


•7764 


163 


158*5138 


2* 1494 


224 


218*6356 


1-3733 


285 


278-7573 


•8122 


164 


159-4994 


2* 1567 


225 


219*6212 


1*3439 


286 


279-7429 


•8469 


165 


160*4850 


2-1603 


226 


220*6068 


1-3144 


287 


280-7285 


•8803 


166 


161*4706 


21617 


227 


221*5924 


1-2828 


288 


281-7141 


•9147 


167 


162*4562 


21667 


** 228 


222*6780 


1-2533 


289 


282-6997 


•youo 


lOO 


4. 4.1 ft 


2*1692 


229 




1*2228 


290 


283*6853 


•9833 


169 


164-4274 


2*1728 


230 


224-5492 


1-1905 


291 


284-6709 


10192 


170 


165*4130 


2- 1742 


231 


225*5348 


1-1589 


292 


285*6566 


10508 


171 


166-3986 


2-1755 


232 


226*5204 


1-1283 


293 


286-6421 


1-0850 


172 


167*3842 


2-1769 


233 


227*5060 


1-0967 


294 


287-6277 


11167 


173 


168-3698 


2*1755 


234 


228-4916 


1-0614 




288*6133 


11483 


174 


169*3554 


2-1742 


235 


229 4772 


10283 


296 


289 5984 


11814 


175 


170-3410 


21728 


236 


230*4628 


•9953 


297 


290*5845 


1-2130 


176 


171'3266 


2* 1714 


237 


231*4484 


•9622 


298 


291-57G1 


1-2439 


177 


172*3122 


2-1678 


238 


232*4340 


•9280 


299 


292-5558 


1*2747 


178 


173-2978 


21642 


239 


233*4196 


•8928- 


300 


293-5414 


1-3036 


179 


174-2834 


2* 1597 


240 


234*4052 


•8597 


301 


294-5270 


1-3322 


180 


175*2690 


2-1561 


241 


235-3908 


'8228 


302 


295-5126 


1*3622 


181 


176*2546 


2-1489 


242 


286-3764 


•7894 


303 


296-4982 


1-3903 


182 


177*2402 


2-143? 


243 


237*3620 


•7536 


304 


297-4838 


1-4197 



Tab. XYII. A-contd. 



Day ©'s mean 
longitude. 



Eqn. 



Degrees. 



305 


298-4694 


308 


299-4550 


307 


300-4406 


QUO 


301*4262 


309 


3C2-4118. 


310 


303-3974 


311 


304-3830 


312 


305-3686 




306-3542 


314 


307-3398 


315 


308-3254 


316 


309-3110 


317 


310;2966 


04 o 

OlO 


311*2822 


319 


312-2678 


320 


313-2534 


321, 


314-2390 


322 


315-2226 


323 


316*2102 


324 


317-1958 


325 


3181814 


326 


319-1670 


327 


320-1526 




321-1382 


329 


322-1238 


330 


323-1094 


331 


324-0950 


332 


325-0806 


333 


3260662 


334 


327-0518 


§35 


328-0370 


336 


329-0231 


337 


3'30-;087 


O w w 


330*9943 


339 


331-9799 


340 


332-9655 


341 


333-9511 


342 


334:9367 




335-9223 


344 


336-9079 


345 


337-8935 


346 


338-8791 


347 


339-8647 


348 


340' 8503 


349 


341-8359 


350 


342-8215 


351 


343-8071 


352 


344-7927 


353 


345-7783 


354 


346-7639 


355 


347-7495 


356 


348-7351 


357 


349-7207 


358 


350-7063 


359 


351-6919 


360 


352-6775 


361 


353-6631 


362 


854-6487 


363 


355-6343 


364 


356*6199 


365 


357-6055 



+1-4492 
1-4747 
1-5042 
1-5297 
1-5567 

1-5833 
1-6089 
1-6344 
H-6589 
1-6819 

1-7050 
1-7280 
1-7497 
1-7728 
1-7922 

1-8153 
1-8347 
1-8530 
1-8725 
1-8917 

1-9111 
1-9269 
1-6453 
1-9611 
1-9758 

1- 9917 

2- 0064 
2-0211 
20347 
2-0483 

2 0597 
2-0708 
2-0819 
2-0930 
2-1017 

2-1114 
2-1211 
2*283 
2-1369 
21430 

2-1480 
21542 
2-1592 
2-1628 
21653 

2-1689 
12-1703 
21717 
2-1730 
2-1765 

2-1764 
2-1739 
2* 1714 
2-1700 
21686 

2- 1650 
21625 
2-1589 
2-1528 
2-1467 
2-1405 



TABLE XYII B. 
RAHU. 

Mean place of Rahu for centuries, odd years, days and fractions of days. 

Mean place of Rahu for Centuries. 

K.Y. 

1 B.C. 3101 
100 A D. 3201 
200 3301 
300 3401 
400 , 3501 
500 3601 
600 3701 

Mean place of Rahu for Odd Years. 
Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. 



Deg. 


AD 


K.Y. 


Deg. 


AD. 


K.Y. 


Deg. 


285-2370 


700 


3801 


58-2280 


1400 


4501 


191-2191 


149-9500 


800 


3901 


282-9410 


1500 


4601 


55-9321 


14-6630 


900 


4001 


147*6540 


1600 


4701 


280-6451 


239-3760 


1000 


4101 


12*3670 


1700 


4801 


145-3581 


104-0890 


1100 


4201 


237-0800 


1800 


4901 


10-0711 


328-8020 


1200 


4301 


101*7931 


1900 


6001 


234-7841 


193-515C 


Ij&OO 


4401 


326-5061 


2000 


5101 


99-4971 



19*3529 
38-7057 
580586 
77-4116 
96-7643 

6 116-1172 

7 135-4701 

8 154-8229 

9 174-1758 



10 193-5287 

11 212-8816 

12 232-2344 

13 251-&873 

14 270-9402 

15 290-2930 
16*309-6459 
17 328-9988 



18 348-3517 35 317-3504 



7-7045 
27-0574 
46-4103 
65-7631 
85-1160 

24 104-4689 

25 123-8217 

26 143-1746 



19 
20 
21 
22 
23 



36 
37 
38 
39 
40 
41 
42 



336-7033 
356-0562 
15-4091 
34-7619 
54-1148 
73-4677 
92-8205 



52 286-3492 

53 305-7021 

54 325-0550 

55 344-4078. 



27 162-5275 

28 181-8803 

29 201-2332 

30 220-5861 

31 239-9390 

32 259-2918. 

33 "27 8-6447 

34 297 9976 



43 1121734 

44 131-5263 

45 150*8791 

46 170-2320 

47 189*5849 

48 208-9377 

49 228-2906 

50 247-6435 

51 266-9964 



3-7607 
23-1136 
42-4664 
61-8193 
81-1722 



56 
57 
58 
59 
60 

61 100-5^51 

62 119-8779 

63 139-2308 

64 158-5837 

65 177-9365 

66 197-2894 

67 216-6423 

68 235-9951 



89 255-3480 

70 274-7009 

71 294-0538 

72 313-4066 

73 332-7595 

74 o52-1124 

75 11-4652 

76 30-8181 

77 501710 

78 69-5238 

79 88-8767 

80 108-2296 

81 127-5825 

82 146-9353 

83 166-2882 

84 185-6411 

85 204-9939 



86 224-3468 

87 243-6997 

88 263-0525 

89 282-4054 

90 301-75S3 

91 321-1112 

92 340-4640 

93 359-8169 

94 19-1693 

95 38-5226 

96 57*8755 

97 77-2284 

98 96-5812 

99 115-9341 



Yrs. Deg. 

100 135-2870 
200 270-5740 
300 45*8610 
400 181-1480 
500 316*4350 
600 91-7220 
70 227-0090 
800 2-2960 
900 137-5830 

1000 272-8700 
2000 185-7400 
3000 98-6098 
4000 114798 
5000 284-3497 



Mean place of Rahu at Ujjain Sunrise on day of each Solar Year. 
A.D. 1840 to A.D. 1920. 
A.D. Deg. A.D. Deg. A.D. Deg. A.D. Deg. A.D. Deg. A.D. Deg. 



1840 315*9563 

1841 296-6034 

1842 277-2505 

1843 257*8977 

1844 233-5448 

1845 2191919 

1846 199-8391 

1847 1804862 

1848 1611 333 

1849 141-7805 

1850 122-4276 

1851 1030747 

1852 83-7218 

1853 64-3690 



1854 
1855 
1856 



45*0161 
25*6632 
6-3104 



1857 346-9575 

1858 327-6046 

1859 308-2518 

1860 238-8989 

1861 269-5460 
186 2 2501931 

1863 230-8403 

1864 211-4874 

1865 192*1345 

1866 172-7817 

1867 153-4288 



1868 1340759 

1869 114-7231 

1870 95-3702 

1871 760173 

1872 56*6644 

1873 37-3116 

1874 17-9587 
187 5 368-6058 
187 6 339-2530 

187 7 319-9001 

1878 300-5472 

1879 281:1944 

1880 261-8415 

1881 242-4886 



1882 223-1357 

1883 203*7829 

1884 184*300 

18,85 165-0771 

1886 145-7243 

1887 126-3714 

1888 1070185 

1889 87-6657 

1890 68-3128 

1891 48*9599 

1892 29-6070 

1893 10-2542 

189 4 350-9013 
1895 331-5484 



1896 8121956 

1897 292*8427 

1898 273-4898 

1899 254-1370 

1900 234 7841 

1901 215-4312 

1902 196-0783 

1903 176-7255 

1904 1573I726 

1905 138-0197 

1906 118-6669 

1907 99-3140 

1908 79-9611 

1909 60*6083 



1910 41-2554 

1911 21-9025 

1912 2-5496 

1913 3431968 

1914 323-8439 
1916 304-4910 

1916 2851382 

1917 266-7853 

1918 246-4324 

191 9 227-0790 



Mean place of Rahu for every 10 days and for fractions of a Day. 



Day. 


Deg. 


Days. 


Deg. 


Days. 


Deg. 


Days. 


Deg. 


Days. 


Deg. 


Days. 


Deg. 


•1 
•2 
•3 
* 


•0053 
•0106 
•0io9 
•0212 


1 
2 
3 
4 


•0530 
•1060 
•1589 
•2119 


10 
20 
30 
40 


•5298 
10597 

1- 5895 

2- 6194 


100 
110 
120 
130 


5*2984 

5- 8282 

6- 3581 
6-8879 


190 
20O 
210 
220 


10-0669 

10- 5968 

11- 1266 
11-6565 


280 
290 
300 
310 


14- 8356 

15- 3654 

15- 8952 

16- 4250 


•5 
6 
•7 
•8 
9 


0265 
•0318 
•0371 
•0424 
•0477 


5 
6 
7 
8 
9 


•2649 
•3179 
•3709 
•4239 
•4768 


50 
60 
70 
80 
90 


2- 6492 

3- 1790 

3- 7089 

4- 2387 
4-7686 


140 
150 
160 
170 
180 


7*4177 

7- 9476 

8- 4774 
90073 

9- 5371 


230 
240 
250 
260 
270 


121863 

12- 7162 

13- 2460 

13- 7758 

14- 3057 


320 
330 
340 
350 
360 


16- 9549 

17- 4847 

18- 0146 
18-5444 
190742 



2C9 



TABLE XYII— C. 

Decimal parts of 0's L. 
for one (lay. 



TABLE XYII— D. 

Decimal parts of increase of 
([ 's L. for one nakshatra. 



Day. Degree. Day. 


Degree. 




Degrees. 


Degrees 


01 


•0099 


-51 


•5027 


01 


•1333 


*51 


6*8000 


02 


•0197 


•52 


•5125 


02 


•2666 


•52 


6-9333 


03 


•0296 


•53 


•5224 


03 


•4000 


53 


7-0666 


04 


•0394. 


•54 


•5322 


04 


•5333 


54 


7-2000 


05 


•0493 


•55 


•5421 


05 


•6666 


•55 


7-3333 


06 


,•0591 


•56 


•5519 


06 


•8000 


56 


7-4666 


07 


•0690 


•57 


•5618 


07 


•9333 


•57 


7. 6000 


08 


•0788 


•58 


•5716 


08 


10666 


58 


7-7333 


09 


•0887 


59 


•5815 


09 


1-2000 


59 


7-8666 


10 


•0986 


•60 


•5914 


•10 


1-3333 


•60 




11 


•1084 


•61 


•601? 


11 


1*4666 


•61 


8-1333 


12 


•1183 


62 


•6111 


12 


1-6000 


62 


8*2666 


13 


•1281 


63 


•6209 


X o 


1-7333 


•63 


8-4000 


•14 


•1380 


64 


•6308 


14 


1-8666 


'64 


8*5333 


15 


•1478 


65 


•6406 


15 


2-0000 


65 


8-6666 


16 


•1577 


•66 


6505 


1R 


2*1333 


66 


8*8000 ' 


17 


•1675 


•67 


•6603 


17 


2'2666 


•67 

v> f 


8-9333 


18 


•1774 


68 


•6702 


18 


24000 


68 


9-0666 


19 


•1873 


69 


•6801 




2-5333 


•69 


9*2000 


20 


•1971 


70 


•6899 I 


20 


2 6666 


•70 

f \J : 


9*3333 


21 


•2070 


71 


•6998 


21 


2-8000 


71 


9*4666 


•22 


•2168 


•72 


•7096 




2-9333 


•72 


«7 UUU" 


23 


•2267 


•73 


•7195 


23 


3-0CO0 


•73 


9-7333 


24 


•2365 


•74 


•7293 


24 


3*2000 


•74 


9-S066 


•25 


•2404 


•75 


•7392 


oc 


3-3333 


•75 




•26 


•2563 


•76 


•7491 


26 


3*4:606 


•76 


10*1333 


27 


•2601 


77 


•7589 i 


27 


3- 6000 


77 


10-2666 


28 


•2760 


78 


•7688 1 




3-7333 


•78 


\\j '±\j\j<j 


29 


•2858 


79 


•7786 


29 


3*8666 


•79 


10-5333 


30 


•2957 


80 


•7885 


30 


40000 


80 


10-6666 


■31 


•3055 


•81 


•7983 


O X 


4-1333 


81 


in. soon 


•32 


•3154 


•82 


•8082 


32 


4-2666 


•89 


10-9333 


33 


•3252 


•83 


•8180 


33 


4-4000 


83 


11*0666 


•34 


•3351 


84 


•8279 


Ot 


4*5333 


*84 


1 1. on An 


•35 


•3450 


•85 


•8378 


35 


4*6666 


•85 


1 1-3333 


36 


•3548 


86 


•8476 


36 


4*8000 


86 


11-4666 


•37 


•3647 


•87 


•8i>75 


.orr 
O ■ 


4-9333 


•87 


11 OUUU 


38 


•3745 


88 


•8073 


38 


5-0666 


88 


11-7333 


39 


•3844 


89 


•87:72 


39 


5-2000 


89 


11-8666 


40 


•3942 


90 


•mo 


40 


5-3333 


90 


12-0000 


•41 


•4041 


91 


•8969 


41 


5-4666 


91 


12-1333 


42 


•4139 


92 


•9067 


42 


5*6000 


92 


12^2666 


•43 


•4238 


93 


•9166 


43 


5-7333 


93 


12-4000 


44 


•4337 


94 


•9265 


•44 


5-8666 


94 


12-5333 


45 


•4435 


95 


•9363 


45 


6-0000 


95 


12-6666 


46 


•4534 


96 


■9462 


46 


61333 


96 


12-8000 


•47 


.4632 


•97 


•9560 


47 


6-2666 


•97 


12-9333 


48 


•4731 


98 


•9659! 


48 


6-4000 


98 


130666 


49 


•4829 


•99 


•9757 


49 


6-5333 


99 


13-2000 


•50 


•4928 


100 


•9856 


50 


6-6666 


100 


13-3333 



TABLE XYII— E. 

in minutes of a degree for ascertaining 
the latitude of a planet. 
Degree. Degree. 
I Mar. Mer. Jup. Ven. Sat. 

I 0-00 5682 4 708 410 7 5940 3811 360*00 
3-75 5678 4/706 4107 5936 3810 356*25 
7-50 5667 4699 4104 5925 3809 352 50 
11*25 5651 4688 4099 5909 3806 348*75 
15-00 5629 4674 4092 5886 3801 345-00 
18*75 5601 4656 4083 5857 3795 341-25 
22 50 5567 4634 4071 5822 3788 337 50 
26*25 5528 4008 4056 5781 3779 333*75 
30*00 5484 "4578 404D 5734 3769 3 3 00 
33-75 5 431 4545 4021 5681 3758 3 26 25 

37-50 5379 4507 3999 5622 3745 322*50 
41-25 5318 4467 3976 5558 3731 318*75 
45-00 5252 4423 3951 5487 3716 315-00 
48*75 5181 4375 3922 5L12 3699 31 1-2*5 
52*50 5104 4324 3892 5331 3682 307 50 
56-25 5023 42 TO 3860 5244 3G63 303-75 
60-00 4937 4213 3827 5152 3643 300*00 
63-75 4846 4153 3791 5055 3623 296*25 
67*50 4751 4090 3754 4953 3601 292*50 
71-2 5 4651 4025 3716 4846 3579 2 8 8 75 

75*00 4547 3957 3676 4734 3556 285 00 
78-75 4429 3836 3635 4617 3534 281*25 
82-50 4327 3813 3593 4496 3509 277*50 
86-25 4210 3738 3550 4371 3484 273*75 
90*00 4090 3662 3506 424 1 3459 2 70*00 
93-75 3966 3584 3461 4107 3431 266*25 
97*50 3839 35<>4 3417 3970 3401> 262 50 
101-25 3708 3423 3372 3828 3381 258-75 
105-00 3575 3341 3326 3684 3359 255*00 
108*75 3410 3259 3282 3536 3335 251*25 

112*50 3303 3177 3238 3385 3313 247*50 
116-25 3162 3095 3195 3231 3289 243*75 
120 00 3019 3012 3152 3075 326f; 240-00 
123-75 2875 29:*0 3110 2916 3242 2 36*25 
127*50 2730 28f>l 3070 2756 3221 232*50 
131*25 2585 2773 3032 2594 3200 228-75 
135*00 2440 2697 2995 2432 3181 225*00 
138-75 2295 2624 2961 2269 3162 221*25 
142*50 2152 2554 2928 2106 3146 2 17*50 
146-25 2011 24§7 2898 1945 3131 213*75 

150*00*1874 2426 2871 1786 3117 210*00 
153*75 1743 2370 2847 1630 3104 2 06*25 
157*50 1618 2319 2825 1481 3092 2 02*50 
161*25 1503 2275 2807 1341 3083 1 98*75 
165*00 1402 2238 2793 1213 3077 195*00 
168*75 1317 2208 2782 1101 3072 191*25 
172*50 1251 2186 2774 1013 3068 1 87*50 
176*25 1209 2173 2770 956 3066 183*75 
180-00 1194 2168 2769 936 3065 1 80-00 

In applying the abore equations the 
following data, giving the inclination of 
the rnoon's orbit to the ecliptic and the 
greatest apparent latitude of the other 
planets have to be remembered : — 
Inclination of {£ 's orbit 4° 30', Sine 270' 
Greatest latitude Mars 1° 30' 90' 
, 5 Mercury 2° 0' „ 120' 
„ Jupiter 1° 16' „ 78' 
„ Venus 2° 16' „ 138' 
„ Saturn 2° 10' „ 132' 



TABLE XYII.— F 



Table of Hindu Sines, 



Degree. Sine. Decree. 



000 
375 
7 50 



000 
225 
449 



180 00 
183*75 
18750 



Diff. 
+ 

225 
224 



11*25 
15 00 
1875 


671 
890 
1105 


191-25 
195-00 
198*75 


222 
219 
215 


22-50 
2625 
3000 


1315 
1520 
1719 


20250 
20625 
21000 


210 
205 
199 


33 75 
3750 
41*25 


1910 
2093 
-2267 


21375 
217 50 
221 25 


191 
183 
174 


4500 

I 43 75 
52*50 


2431 
2585 
2728 


22500 
228 75 
232 50 


164 
154 

143 


5625 
6000 
6375 


2859 
2978 
30S4 


23625 
240 OO 
243 75 


131 
119 
106 


6750 
71 25 
75 t)0 


3177 
3256 
3321 


247 50 
251-25 
255 00 


93 
79 
65 


78 75 
82-50 


3372 

3409 


258*75 
262 50 


51 

37 


86*25 
90 00 


3431 
3438 


26625 
27000 


22 
7 


9375 
97 50 


3431 
3409 


27375 
27750 


7 

22 


101 25 
10500 
1P875 


3372 
3321 
3256 


281-25 
285 00 
288 75 


37 
51 
65 


112 50 
116*25 
120 00 


3177 
3084 
29*78 


29250 
296*25 
30000 


79 
106 


123-75 
127-50 
13125 


2859 
2728 
2585 


303*75 
307*50 
311-25 


119 
131 
143 


13500 
13875 
14250 


2431 
2267 
2093 


31500 
31875 
322 50 


154 
164 
174 


14625 
150 00 
153 75 


1910 
1719 
1520 


32625 
33000 
33375 


183 
191 
"199 


157 50 
161*25 
16500 


1315 
1105 
890 


337*50 
341*25 
345*00 


205 
210 
215 


168-75 
17250 


671 

449 


348 75 
352 50 


219 
222 


17625 
180-00 


225 

000 


35625 
36000 


224 
225 



TABLE XYII— G. 

Decimal parts of 3 75 degrees [Example 3-2° 



1 


•026666 


0*6 


•160000 


11 


•293333 


16 


•426666 


21 


•560000 


02 


•053333 


7 


•186666 


12 


•320000 


17 


•453333 


22 


•586666 


03 


•080000 


08 


•213333 


13 


•346666 


18 


•480000 


2S 3 


•613333 


4 


-106000' 


09 


•240000 


1-4 


•373333 


19 


•506666 


2 4 


•640000 


05 


•133333 


10 


•266666 


1-5 


•400000 


20 


•533333 


25 


•666666 



= 853 of 3-75°] 



26 
2*7 
28 
28 
3 



•693333 
•720000 
•746666 
•773333 
•800000 



3 1 
3*2 
33 
3 4 
3 5 



•826666 3*6 
•853333 3*7 
•880000 
•906666 
•933333 



•960000 
•986666 



SHO 
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Geocentric (Indian) Longitudes of Sun and Major planets at Ujjain 



0's Mean L, 
Oorrn. for do, 
English date. 

Tamil month. 
Do. date. 

1840 Mars ... 
©'s L. Merc.. ... 
-p8 Jup. •• 

Ven. .., 
Sat. .. 

1841 Mars .. 
Q's L. Merc. .. 
+•5 Jup. 

Ven. .. 
Sat. 

1842 Mars .. 
0's L.Merc. ., 
+•3 Jup. 

Ven. 
Sat. 

1843 Mars . 
©»s L. Mere. . 
+•0 Jup. . 

Ven. . 
Sat. . 

1844 Mars . 
0's L. Mere. . 
4--7 Jup. . 

Ven. . 
Sat. . 

1845 Mars , 
0's L. Merc. . 
+•5 Jup. < 

Ven. ..; 
Sat, 

1846 Mars 
0»s L, Mec<r. 
w>-2 Jup. 

Ven. 
Sat. 

1847 Mars 
0's L. Merc. 
4--0 Jup. 

Ven. 
Sat. 

1848 Mars 
0*s L. Merc. 
4- -7 Jup. 

Ven. 
Sat, 

1849 Mars 
0's L. Merc. 
+•4 Jup. 

Ven. 
Sat. 



3570 
2-1 
Apll 
Chit 
1 



19 


20 


30 


40 


50 


60 


70 


80 


90 | 


100 


110 


120 


130 


140 


150 I 


160 


6-9 

+ 20 
Ap21 
Chit 
11 


16-7 
+1-9 

My 1 
Chit 
21 


26-6 
+ 1-7 
My 11 
Chit 
31 


36-4 
+1-4 

My 21 
Vaik 
10 


46-3 

+ M 

My 31 
Vaik 
20 


56-1 
+0-8 
Je 10 
Vaik 
30 


66-0 

+0-4 
Je20 
Ani 
9 


75-9 
+0-0 
Je 30 
Ani 
19 


85-7 
-0-3 
Jl 10 
Ani 
29 


95*6 
-0-7 
Jl 20 
Adi 
7 


105*4 
-1-1 

J3 30 
Adi 
17 


115-3 
-1-4 
Au9 
Adi 
27 


125*1 
-1-6 
Au 19 
Avan 
6 


135-0 
-1-9 
Au29 
Avan 
1 16 


144-8 
-2-0 
S 8 
Avan 
26 


154*7 
-2-1 
S 18 

Pur 
5 



5-0 

o-o 

204-8 

332- 1 
239-1 

187-5 

333- 8 
. 238-2 
. 39-1 
. 250*5 

. 19*7 
. < 335-0 
. 269-6 
8-6 
. 261-3 

. 237-0 
• 347-0 
, 298-9 
315-9 
.. 272-2 

34-7 
.. 3-1 
.. 327-3 
.. 42-4 
.. 283-1 

.. 267-9 
.. 14-4 
.. 354-9 
350-2 
293-8 

,. 49-0 

... 12-9 

... 22-5 

... 317-7 

... 304-6 

... 289-5 

... 34,5-6 

... 50-3 

... 26-8 

... 315-7 

... 64-4 

... 332-5 

... 79-1 

... 332-6 

... 326-9 



12-6 
352-6 
203-5 
344-4 
238-6 



20-0 
353-4 
202-2 
356-4 
238-1 



1H3-9 180*7 

343-0 357-2 

237-8 237*0 

41-9 41*5 

250-2 249*9 



26-9 
351-8 
270-3 
21-0 
260-9 



239*1 
6-7 
300-6 
327-5 

272- 3 

41-5 
21-0 
329-5 
53-4 
283-4 

273- 6 
25-6 

357-3 
2-7 
294-4 

55-4 
10-3 
24-8 
324-6 
305-4 

296-7 

344- 3 
52-2 
38-9 

ai6-6 

70-2 

345- 7 
80-3 

344-9 
327-9 



33-9 
10-8 

270-5 
33-3 

260-5 

240-3 
24-5 
302-0 
339-4 
272-4 

48-3 
36-8 
331-5 
64-1 
283-7 

279-4 
32-5 
359-7 
15-0 
294-9 



27-2 

3-2 
200-9 

8-8 
237-7 

177-8 
14-7 

236-1 
36-9 

249-5 

41- 
29-1 

270-7 
45-5 

260*0 

240*§ 

42- 3 
303-1 
351-3 
272-5 

55-0 
48-3 
333'6 
74-6 
284-0 

284-6 
27-6 
2-1 
27-5 
295*4 



34-5 
18-4 
199-8 
210 
237-0 

176-8 
*33-5 
235-1 
30-9 
248-5 

47-9 
47-9 
270-5 
57-7 
259-8 

239-3 
57-7 
S04-9 

3- 3 
272-1 

6V 8 
51-3 
335-4 
83-9 
283-8 

289-8 
21-5 

4- 5 
397 

295-4 



41-7 
36-1 

198-5 
33-2 
236*3 

177-1 
52*6 
233-8 
26-1 
247-5 

55-0 
65-4 
269-8 
70-1 
259-6 

237-3 
68-2 
304-7 
15-2 
271-7 

68-4 
46-0 
337-1 
93-0 
283-6 

294- 5 
25-2 

6-5 
51-9 

295- 4 



48-8 
55-0 
197-7 
45-5 
235-5 

178-4 
70-8 
232-6 
23-8 
246-5 

61*8 
79-9 
268-9 
82'0 
259-4 

234-4 
70-4 
305-2 
27-0 
271-3 

750 
40-8 
338-6 
100-1 
283-3 

298-8 
36-8 
8-2 
64-2 
295-4 



308*9 316-4 
341-5* 358*1 
109-4 109-7 
37-4 40-2 
338 1 339*3 



61-8 
3-1 

27-1 
332-8 
3062 

303-8 
352-6 
54-3 
50-8 
317-5 

76-1 
2-7 

81-7 
357-1 
328-9 

324-1 
16-9 

110-3 
38-4 

340-5 



68-2 
4-4 

29-5 
341-9 
306-9 

310-3 
6-9 
56*5 
62-8 

313-4 

82- 1 
21-4 

83- 4 
9-4 

380-0 

331-7 
35-7 

111-2 
335 

341-7 



74-5 
14-4 
31-9 
352-0 
307-2 

317- 8 
24-2 
58*7 
74-6 

318- 9 

88-0 
40-2 
85-2 
21-5 
330-8 

339-3 
53-4 

112-2 
262 

342-6 



80-9 87-3 
29-5 47-4 
34-3 367 
2-6 13-2 
307-4 . 307-6 



55-7 
73-8 
1970 
57'7 
234-8 

181-0 
85-9 . 
231-2 
27-7 
246-1 

68-4 
88-8 
267' 7 
94-1 
258-7 

231-5 
63-2 
305-3 
39-0 
270-6 

81-5 
46-4 
339-7 
105-7 
282-7 

302-5 
52-7 
10-6 
76-8 
294-8 

93-5 
66-5 
39-0 
24-4 
307-3 



62-5 
92-0 
196*7 
69'6 
234-1 



184-1 
1010 
230-0 
33-5 
245-7 

75-3 
88-2 
266-5 
105-9 
258-0 

229*4 
60-1 

304- 8 
51-1 

269-9 

88-1 
59-0 
340-5 
108-3 
282-0 

305- 1 
70-6 
12-4 
88-6 

294-3 



69-4 

108-5 
196-3 
82-3 
233-4 

188-0 
108-3 
228-9 
41-1 
245-3 

81-9 
80-8 
265-2 
117-9 
257-3 

228-4 
67-0 
304-2 
63-3 
269*2 

94-6 
75*4 
341-0 
107-1 
281-4 

307-3 
89-4 
14-0 
100-7 
293-8 



324-9 
42-9 
60X) 

86- 2 
319-4 

94-2 
58-2 

87- 2 
33-7 

331-5 

346-8 
68-9 

113-5 
23-6 

343-5 



331- 6 
61*8 
63-3 
97-6 

319-8 

1003 
76-5 
89-8 
45-9 

332- 2 

354-0 
79*6 

115-1 
23-3 

344-4 



338-2 
79-3 
65-7 
108-9 
819*7 

106-4 
910 
91-5 
58*2 

332-0 

1-4 

8M 
116-9 

26-8 
34*8 



100-0 
, 85-0 
41-1 
35-7 
307-0 

344- 3 
97-3 
67-9 

120*0 
319-6 

112-9 
99*4 
93-6 
70-5 

331-8 

8-4 
74-0 
118*6 
32-8 

345- 2 



106*4 
103-0 
43-4 
47*4 
306*7 



76-1 
121-1 
196-4 
94-5 
233-0 

192-6 
105-4 
228-3 
49-9 
245-4 

88-6 
79*8 
263-9 
129*7 
256-6 

228-5 
80-0 
302-9 
75-4 
268-5 

100*0 
93-5 
341-2 
102-1 
280-6 

307-7 
107-9 
15-4 
113-3 
293-0 

112-7 
119-3 
45-4 
59-1 

3060 



351-0 
lll-l 

70- 2 
130-6 
319-5 

118-9 
99-1 
95-9 
82-8 

331-5 

15-5 

71- 1 
120-7 

40-8 
345*5 



356-7 
118-5 
72-5 
140*9 
3190 



82-9 
126-7 
197-4 
106-8 
232-6 

197-6 
98-2 
227-7 
69-4 
245-5 

95*0 
88-1 
262-7 
141*7 
255*9 

230-3 
96-3 
301-4 
87-3 
267-8 

107-5 
112-1 
341-1 
95-1 
379*9 

306-4 
125-4 
16-5 
125-4 
292-3 

118-9 
131-6 
47-2 
70-7 

305-3 

2-1 

116-2 
73-9 
150-3 
318-5 



89-& 
122-4 
198-3 
119*0 

232- 3 

2030 
99-3 
227-7 
69-7 
245-6 

101- 5 

102- 
261-7 
153-4 
255-1 

233- 
114-4 
300-7 

99-4 
267-0 

113-9 
130-2 
340-5 
91*5 
279-1 

304-7 
140-7 
17-3 
137-5 
291*6 

125-4 
1369 
48-9 
82-5 
304-6 

8-1 
108-9 
76-9 
159*2 
317-9 



95-8 
115-9 
199-5 

131- 3 
232-4 

208-8 
109-2 
228-0 
. 80-5 
244-8 

107-5 
118-6 
260-9 
164-8 
254-8 

236*7 

132- 6 
299*3 
111-8 
266-5 

120-3 
147-0 
339-6 
91-4 
278-5 

301-9 
151*3 
17*6 
149-5 
290-8 

131-7 
132*0 
51-0 
94*4 
303-8 

12-5 
109-3 
79-0 
166*7 
317-1 



102-3 
115-5 
200-9 
143-1 
232-4 

214-7 

123- 8 
228-6 

91-5 

244 

114-3 
136-7 
260-4 
176*7 
254-5 

241-1 
150-3 

298- 

124- 
266-0 

126-6 
161-2 
338-5 
94-5 
277-9 

299- 4 
153-6 

17-7 
161-8 
290-1 

1381 
125-7 
51-6 
106-4 
303-0 

16-0 
118-5 
-80-9 
172-5 
316*3 



108-6 
128-6 
202-5 
155-9 
232-5 

221-1 
140-6 
229-3 
102-8 
243-2 

1209 
154-5 
260*2 
187-6 
254-2 

246-6 
166-8 
296-9 
136-4 
265-5 

132-9 
169-7 
337-4 
1005 
277-2 

298-2 
146-8 

17- 4 

174- 
289-4 

144-4 
128-3 
52*6 
118-8 
302'2 

18- 4 
132-6 

82-7 

175- 5 
315-6 



114-9 
143-3 
204-3 
168-4 
2331 

227-6 
158-4 
230-4 
114-5 
243-6 

127-6 
171-7 
260-2 
198-7 
254-5 

251-5 
179-7 

296-9 
148-3 
265-5 



170 

164-6 
■-2-2 
S28 
Pur 
15 

121-0 

160- 3 
206-3 
180-6 

233- 7 

234- 4 
176-0 
231-8 
126-4 
244-0 

133-3 
187-2 
260-6 
209-5 
254-8 

257-4 
186-8 
295-2 

161- 2 
265-5 



139-4 145-7 

169-3 161-4 

336*1 334-7 

108-4 1170 

£77'0 276*8 



124-9 
91-4 
98-1 
94-9 

331-4 

22-3 
77-9 

122-8 
49-7 

345-3 



131-3 
90-3 
100*5 
106-9 
331-4 

29-0 
90-7 

124-9 
59-5 

U5'l 



137-6 
98-7 
102-8 
119-5 
331*4 

35-5 
107-2 
127*0 

70-0 
3450 



144-0 
112*6 
105-0 
131-8 
330*7 

41-5 
125-0 
129-3 

80-8 
344-5 



150*4 
129-4 
107-2 
144-2 
330-0 

47-4 
143-2 
131-5 

91-8 
343-9 



156-8 
1470 
109*3 
156-4 
329-2 

52-9 
160-6 
133-8 
103-3 
343-3 



297-8 
142-5 
16-8 
186-1 
289-1 

150-9 
139-0 
53-3 
130-9 
301-6 

19-8 
149-2 
84-1 

175- 4 
314*8 

163-2 
164*9 
111-3 
168-9 
328-4 

58-1 

176- 7 
135-9 
115-0 
342-5 



299-1 
147-4 
15-8 
198-1 

5*88*7 

157*2 
153-7 
53-6 
143-2 
301-0 

20-0 
167-0 

85 ; 3 
170-6 
314-1 

169-7 
182-1 
113-1 
181*1 
327-6 

62>7 
189-6 
138-0 
126-7 
341-7 



Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul Vrsch. Dhan. Mak. Kum. Min. Asvn. Bhar. Krit. Rohi. Mrig. Ardh. Punar. Push. Asies. 
30 60 90 120 150 180 210 240 270 300 330 360 1S-3 26'7 40*0 53-3 66-7 800 93-3 106*7 120 



XVIII. 



mean Sunrise for every ten days from AJD. 1840 to AD. 1849. 



180 

174-4 

-2-2 
08 
Pur 
25 

127-0 
177-9 
208-0 
193-1 
234*2 

241-2 

192- 8 
233-3 
138-4 
244-4 

140-4 
198-9 
261-7 
219-6 
256-0 

263-6 
184-5 
294-7 
174-3 
265-5 

152-1 
159-5 
333-5 
127-2 
276-7 

301-4 
159-3 
14-1 
210-3 
288-3 

163- 7 
170-7 

53-7 

166*5 
30C-5 

18-6 
184-6 
86-5 

164- 7 
313-4 

176-4 
197-1 
114-9 

193- 8 
326-8 

66-7 
196-1 
140-2 
138-7 
340-9 



190 

184-3 
-2-1 
O 18 
Aipp 
4 

133-2 
195-4 
210*2 
205-7 

235- 1 

248-3 
207-3 

236- 2 
1601 
245-3 

145-7 
203-3 
262-8 
229-2 
265-7 

270*2 
176-7 
294-8 
186-2 
2661 

158-3 

166- 8 
332-3 
137*7 
277-0 

304-8 
174-9 
13-4 
222-1 
288-5 

170-2 
188-3 
631 

167- 8 
300-4 

16-6 
201-2 
87-2 
160-2 
313-1 

182-9 
208-5 
116-5 
206-2 
326*2 



200 

1941 
-1-9 
O 28 
Aipp 
14 

139-0 

211- 6 

212- 3 
217-9 

236- 

255- 7 
216-8 

237- 1 
162-3 
246-2 

151-8 

197- 8 
264-3 
237'5 

256- 4 

277-7 
176-4 
295-2 

198- 9 
266-7 

164-5 

179- 9 
331-5 
148-7 
277-4 

308-9 
192-0 

12- 2 
233-9 
288-7 

176-5 
205-5 
62-0 

180- 2 
300-3 

13- 8 
215-7 

87-5 
159-6 
312-8 

169*7 
212-0 
117-0 
218-6 
325-7 



210 

204-0 
-1-7 
N 7 
Aipp 
24 



220 


230 


240 


250 


260 


270 


280 


290 


300 


( 310 


320 


330 


340 


213-8 
-1-5 
N 17 
Kart 
4 


223- 7 
-1-2 
N 27 
Kart 

u 


233-5 
-0-9 
D 7 

Kart 
24 


243-4 
-0-5 
D 17 
Marg 
5 


253-3 
-0-1 
D27 
Marg 
15 


263-1 
+0-3 
Ja6 

*%* 


273-0 
+0*6 

Jal6 
Tai 
5 


282-8 

+;-o 

Ja 26 
Tai 
15 


292-7 
+ 1-3 

Tat 


302-5 
+ 1-6 
F 15 
Masi 
6 


312-4 
+1-8 
¥ 25 
Masi 
16| 


322-2 
+20 
Mr 6 J 
Masi, 
26 j 


332-1 
+2-1 
16,1^ 
Pan^ 

6 1 



350 

342-0 
+2-2 
26,27 
Pang 
16 



70-2 
193-3 
142-1 
150-8 
340-2 



72-6 
1 85-i 
144-0 
162-8 
339-5 



144-9 
225-3 
2L5-3 
230*4 
237-0 

262- 9 
218-4 
239-1 
174-6 
247-0 

157-8 

191- 5 
265-3 

244- 8 
2570 

263- 6 
185-0 
295-8 
211-2 
267-2 

170-9 

195- 7 
330-9 
159-8 
277-7 

313-4 
209-3 

10- 9 

245- 7 
288-8 

183-3 
221-6 
51-2 

192- 7 
300-3 

11- 1 
225-7 

87-6 
163-1 
312-5 

196- 5 
206-6 
118-2 
230-9 
325*2 

74*0 
185*9 ' 
145-7 
175*0 
338*9 



150-4 
233-7 
216-8 
242-7 
238-1 

270-4 
210-8 
241-2 
187-0 
248-1 

163-8 
194-0 

267- 4 
250-0 
258-0 

290-5 
198-9 
296*7 
223-6 

268- 1 

177-4 

2130 
330-7 
171-6 
278-5 

318-7 

226- 3 
100 

257-4 
289*4 

189-7 
235-1 
50-2 
205-2 
300-7 

9-4 

227- 2 
87-6 

1688 
312-7 

203-3 
200-2 
119-6 
243*2 
325'2 

74-4 
194-7 
147-3 
187-5 
338-6 



1560 
233-1 
218*9 
355-1 
239-2 

277-8 
207-1 
243-4 
199-3 
249-2 

169-9 
204-7 
269-3 
251-8 
259-0 

297-6 
215-0 
297-9 
236-2 
269-0 

183-6 
230-2 
330-9 
183-4 
279-4 

324 1 

241- 8 
9-6 

268-9 
290-0 

196-4 

242- 7 
48-8 

217-8 
301-2 

8-9 
220-5 
86-9 
176-8 
313-0 

210-1 
203-3 

120:0 
255*6 
325-3 

73-4 
208-4 
148-5 
199-8 

338 3 



161-5 
225-4 
221-2 
267-4 

240- 4 

286*2 
211-2 

245- 7 
211-7 
260-2 

175-7 
219-1 
271-5 
250-1 

260-1 

304-9 
232-1 
2995 
248-7 
269-9 

189-9 

246- 6 
331-4 
195*1 
280-2 

330-0 
253-9 

8- 4 
279-9 
290-7 

203-1 

241- 6 
47-5 

230-4 
301-7 

9- 5 

215- 8 
86-0 

185-9- 
313-3 

216- 9 
214-1 
120-1 
267-7 
325-3 

71-4 
224-7 
149-6 
212-2 
338-1 



166-8 
223-1 

223- 4 
279-5 
241-7 

2930 

224- 2 
248-0 
224-1 
251-4 

1817 
236-7 
273-6 
244-1 
261*2 

312*0 
249*4 
301-3 
261-6 
270-9 

196-1 
261-4 
332-2 
207-5 
281-3 

335-9 
259-4 
7-5 

290- 6 

291- 7 

209*7 
234-2 
46*3 
243-0 
302*6 

11-3 
221-1 

84-8 
195*6 
314-0 

223- 9 
2290 
119*8 
280-2 
325-6 

* 67-8 
242-2 
150-3 

224- 8 
338*4 



171-8 
229-9 
225-6 
292-0 
243-0 

30C-6 

239- 7 
250*2 
236-7 

252- 6 

i87-5 

253- 3 
275-9 . 

240- 9 
262-3 

319-3 
2C6*4 
303-1 
274-2 
272-0 

202-5 
272*2 
333-3 
219-8 
282-3 

341*9 
255-3 
7-4 
30U-5 
292-7 

216-3 

231- 9 
45*1 

255*8 
303*5 

13-7 

232- 6 
£3*6 

206-3 
314*7 

231-1 
245-8 
119-3 
292*2 
325-9 

641 
259-5 
150-8 
237-4 
338-8 



41 



42 



44 



45 



46 



47 



48 



49 



50 



176-6 
242-9 
227*7 
303-9 
244-2 

308-5 
266-9 

252- 5 
249-3 

253- 7 

193-2 
270-7 
278-2 
236*6 
263-5 

326-6 
280-3 
305-1 
286-6 
273-1 



180-8 
259-0 
229-6 
316-6 
245-3 

3160 
274*6 
254-8 
262-0 
254-8 

198-3 
287-0 
280-4 
237-7 
264-7 

333-9 
290-1 
307-3 
299-2 
274-4 



208-8 215-1 
275-2 , 268-6 
334*7 336-2 
232-0 244-3 
283-4 284*7 



348-1 

247- 9 
7*4 

310-0 
293-8 

223*1 
239-8 
44*0 
268*7 
304-5 

16*9 

248- 
82*3 

217-4 
3156 

238-1 
263-3 
118-5 
304*2 
326*2 

61-1 
276*0 
151*0 
249*8 
339-2 



354-4 
249-6 
7'9 
317-9 
294-9 

230-0 
263*1 
,43*4 
281*0 
305-6 

20-6 
265-4 

81-0 
228'9 
316-6 

245-1 
2807 
117*5 
316-2 
327*5 

58-9 
290-3 
150-9 
262-5 
3400 



184-8 
276-4 
231-4 
327-5 
246-4 

323-6 
291-8 
257-0 

274- 7 

255- 9 

204-3 
300-3 

282- 8 
242-6 
265-9 

341*2 
291-1 
309-5 
311-5 

275- 6 

221-4 
263-7 
338-1 

256- 7 
285-9 

0-6 
259-4 
8*8 
324*3 

296- 6 

236*9 
266*8 
430 
293*5 
306*7 

24-9 

283- 
79' 8 

240-4 
317-7 

252-6 

297- 1 
116*2 
328-0 
328-8 

58-2 
299-8 
150*4 
2760 
340*8 



188-3 
294-4 
233*2 
339*2 
247-5 

331-2 

307- 6 
259-3 
287-1 
257-1 

209-7 

308- 2 
285-2 
249-6 
267-0 

348-2 

283- 7 
311-8 
323-9 
276-9 

227-8 
267-9 
339-9 
269-3 
287-1 

7-1 

273-8 
10-1 
328*1 
297*3 

243-6 

284- 3 
430 

306- 3 

307- 8 

29*5 
300-7 
79-1 

252-5 
318-8 

259*9 
310-4 
114-9 
339-3 
330-1 

58-5 
300-7 
149-4 
287-8 
341-6 



191-1 
311-4 
234-7 
350*3 
248*4 

338-8 
320-3 
261*3 
299-8 
258-0 

214-8 
306-6 

287- 5 

267- 6 

268- 

355-5 

280- 3 
314-1 
336-0 
2?7-9 

234-0 
279-6 
342-2 

281- 8 

288- 3 

13-6 
290*8 
11-5 
328*2 
298-5 

250-7 
302<1 
43-4 
318-7 
309-1 

34-5 
316-6 
77-9 
264*5 
320-0 

267-3 
318-1 
113-6 
350-2 
331-3 

60-0 
293-2 
148-6 
300-3 
342-7 



193-1 
327*3 
236-0 
0-9 
249-3 

346-5 
325-6 
263-1 
312-3 
258-9 

219-7 
298*9 
289*7 
266-2 
269-0 

. 2-5 
286-4 
316-5 
348-5 
279-0 

240-2 
295-3 
344-4 
294*4 
289*5 

'20-0 
308-8 
13-2 
324-1 
299-7 

257-6 
319-9 
44-0 

331- 2 
310-4 

39-5 
329-6 
77-4 
276*5 
321*2 

274-8 
316-6 
112-5 
1-0 

332- 5 

62-4 
290*0 
147*3 
313-0 
343-9 



193-8 
339*4 
237-1 
111 
250-1 

354-0 
322-1 
265-0 
324-9 
259-7 

224*3 

298- 
292-0 
277-2 
270-1 

9*6 

299- 1 
318-9 

0*3 
280-2 

246-5 
312-9 
346-7 
306-8 
290*6 

26-6 
326*9 

15-1 
317-9 

300- 9 

264-6 
336-3 
45-0 
343-9 
311-7 



193-9 
344-3 
237-8 
20-6 
260*4 

1-3 
315-3 
266 5 
337-5 
260-3 

228-6 
306-8 
294-2 
288-0 

270- 8 

16- 6 
315-6 
321-4 

12-2 
281*0 

252-8 
331-2 
349*0 
319-1 
291-5 

32-9 
344-4 

17- 1. 
313-1 
302-0 

271- 8 
350*0 

46*2 
366*2 
312*9 



192-0 
339-8 
238-3 
29-3 
250*7 

8-9 
817-3 
268*1 
349-8 
260*9 

232-5 
320-9 
296-2 
299-0 
271*5 

23*6 
333-6 
323-8 

24*1 
281-8 



282-3 
308*8 
111*3 
11*0 
333-7 

65-4 
296*5 
146-0 
325-4 
3451 



211 



360 

351-8 
+2-2 
Ap 5,6 

Pang. 
26 

189-0 
334-2 
238-4 

35- 8 
251* 1 

16-0 
327-8 
269*3 
2-2 
261-4 

235' 7 
338-0 
298*1 
3102 
272-1 

30*6 
352-6 
3261 

36- 6 
282-7 



45*1 60-5 
336-2 332-9 

77-ST 77-3 
288-7 300-8 
322-6 323-6 



283-9 

308- 9 
110-5 

18-9 
335*0 

69-3 

309- 7 
144-7 
338-0 
346-4 



258-8 
349*4 
361-4 
331-6 
292-4 

39-4 
359-6 
19-1 

312- 5 
303*0 

278*8 
357-5 

*r-r 

8-5 
314-0 

56*0 
325*9 
77*7 

313- 
324-5 

297-4 
318-1 
109-8 
25-6 
336-3 

73-5 
326-3 
143-6 
350*5 
347-7 



264-8 
6-8 
353-8 
3440 
293-4 

45-7 
10-4 
21-3 
315-4 
3040 

286-0 
349-1 
49*4 
20-r 
315-2 

61-9 
327-3 
"78-6 
325-3 
325-6 

306-1 
332-3 
109-5 
341 
337-6 

77*9 
344-4 
142-4 
2-9 
349*0 



Mag. P. Phal. 
133-3 146-7 



U. Phal. Hasta. Chit. Svati. Visa 
160-0 173-3 186*7 2000 213 3 



Anur. Jyesh. Mula. ' P. Asb. U.'Ash. 
226-7 240-0 253 '3 266*7 280*0 



Stav. Dan. Satab. P. Bhad. U. Bhad. Reva,ti. 
293*3 306*7 320-0 333-3 346*7 360*0 
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TABLE 

Geocentric (Indie n) Longitudes of Sun and Major planets at Ujjain 



Day of S. Yr. 


1 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


0*s Mean L. 


357-0- 


6' 9 


16-7 


*26'6 


36-1 


46-3 


56-1 


66-0 


75-9 


85-7 


956 


105*4 


115-3 


125*1 


135-0 


114-8 


154-7 


164-6 


Corrn. for do. 


+21 


+ 2*0 


+ 1*9 


+ 17 


+1-4 


+ 1-1 


+0-8 


+0*4 


+0'0 


-0-3 


-0-7 




-1*4 


-1-6 


-T9 


-20 


-2-1 


-2*2 


English date. 


Apll 


Ap21 


My 1 


My 11 


My 21 


My 31 


Je 1C 


Je 20 


Je 30 


Jl 10 


Jl 20 


Jl 30 


Au 9 


Aul9 


Au 29 


S 8 


S 18 


S 28 


Tamil month. 


Chit 


Chit 


Chit 


Chit 


Yaik 


Yaik 


Yaik 


Ani 


Ani 


Ani 


Adi 


Adi 


Adi 


Avail 


Avail 


Avan 


Pur 


Pur 


Do. Date. 


1 


11 


21 


31 


10 


20 


30 


9 


19 


29 


7 


17 


27 


6 


16 


26 


5 


15 



1850 Mars 
©'s L. Mero. 
+•2 Jup. 

Ven. 
Sat. 

1851 Mars 
0's L. Merc. 
—•1 Jup. 

Ven. 
Sac. 

1852 Mars 
0*s L.,Merc. 
+•7 Jup. 

Ven. 
Sat. 

1853 Mars 
0's L. Meic. 
+•4 Jup. 

Veil. 
Sat. 

1854 Mars 
©*s L. Merc. 
+•1 Jup. 

Ven. 
Sat. 

1855 Mars 
©'s L. Merc. 
—•1 Jup. 

Ve» ; 
Sat. 

1856 Mars 
©'s L. Merc. 
4-*6 Jup. 

Ven. 
Sat. 

1857 Mars 
©'s L. Merc. 
+*4 Jup. 

Ven. 
Sat. 

1858 Mars 
©'s L. Merc. 
+;1 Jup. 

Ven. 
Sat, ' 

Eng. date. 

1859 Mars 
©'s L. Merc. 
+•8 Jup. 

Ven 
Sat. 



80*3 
353-8 
141-8 
9-1 
349-7 

326-1 
* 8-1 
175-3 
316-2 
1-4 



85-5 908 

120 30-5 

140-9 140-5 

21-5 33-7 

3610 352-3 

333-9 341*6 

24-0 37*0 

175-1 1750 

328-1 339-9 

2-7 40 



10O3 103-9 108*0 

16-8 23-9 21-1 

209-6 208*5 207-2 

42-8 54-0 64-5 

13-7 150 16-3 



961 
467 

140*3 
460 

353-5 

349-3 
43-4 
174-8 
351-8 
5-3 

112-6 
15-1 

205 9 
74-6 
17.6 



101-6 107-5 
58-5 62-8 

140-4 140-8 
58-4 70*6 

354-5 355-5 



356-9 
39-2 

174-7 
3-6 
6-6 



4-3 
32-9 
174-9 
15-8 
7-9 



117-2 122*2 

15-3 25*7 

204-6 203-5 

83-9 92-4 

18-9 20-2 



113-2 
58-6 

141-8 
82*4 

3566 

12-0 
34-6 
175-2 
27-5 
91 

127-5 
409 

202-4 
99*3 
21-6 



118-9 
51-8 

142-7 
94-6 

367-3 

19-6 
46-6 
176-7 
39-5 
10'p 

133-2 
58-7 
201*6 
104-4 
22-6 



1250 130-7 
66-4 68-7 
1440 145-5 
106-4 118-4 
358-0 358-7 



26-4 
62- 1 

176-3 
51-6 
10-8 



336 
79-8 
176-9 
63*8 
11-6 



138-9 144-8 
77-3 96 1 
201-0 200-8 
106-4 101-2 
23-6 24*6 



342-9 


35C°7 


358-5 


6- 


13-6 


21-1 


28*3 


36-6 


42-7 


49-8 


.. 3-5 


356-2 


355-1 


3-6 


17-9 


35-4 


54-0 


73-1 


91-2 


108-1 


.. 242*8 


242-4 


241-9 


241-1 


240-1 


238-8 


237-5 


237-0 


236*4 


233-9 


.. 350-7 


3-1 


15-5 


280 


40-2 


52-6 


64-7 


77*1 


m-i 


1014 


26-4 


27-5 


28-6 


29*8 


31- 1 


32-5 


33-9 


36*1 


36 3 


37:6 


.. 126-8 


127-4 


129-6 


132-1 


135-4 


139-5 


144-.0 


148-9 


154-0 


159-5 


<; 335-6 


342-3 


365-3 


12-0 


30-6 


49-6 


68*2 


85-8 


100-5 


109-8 


.. 273-7 


274-4 


275-1 


275-6 


275*6 275-2 


274-5 


.273*5 


272 3 271 


.. 318-8 


323-9 


332-3 


341-8 


351-9 


2-7 


13-5 


24*7 


36-0 


47-8 


38-5 


39-8 


41-1 


42-3 


43-7 


451 


46-5 


47-8 


49- 1 


50*5 


.. 358-4 


61 


13-4 


20-9 


28-2 


35-5 


42-5 


49-5 


666 


63-6 


33'2-9 


319-1 


7-2 


26*2 


45-2 


63-0 


73-8 


89*5 


92 4 


85*6 


302-7 


304'4 


306-1 


307-5 


308-7 309-4 


310-1 


310-2 


310-0 309-6 


... 27-2 


393 


51'3 


63-3 


74-8 


86-5 


97-9 


1U9-8 


121-3 


132-5 


., 61-3 


62-4 


53-6 


54-8 


56* 1 


57-4 


58-7 


600 


61*3 


62-7 


... 166-0 


163-3 


161-4 


160-9 


161-5 


163-5 


166-3 


169*5 


173-8 178-5 


346-2 


1-7 


23-5 


41-7 


57-8 


69*5 


73-8 


68-2 


62-8 


68*7 


330-9 


333-2 


335-2 


337-4 


339-4 341-1 


342-8 


344-0 


345*0 


345-3 


.. 333-1 


345*4 


357*8 


100 


-22-2 


34'2 


46-6 


58-9 


710 


83-3 


.. 64-4 


65-5 


66*5 


67-5 


68-8 


701 


71-3 


72-6 


73-9 


75-2 


.. HO 


21-3 


28-4 


35-7 


v 42-7 


49-6 


56-7 


63-6 


70-4 


77-0 


0-8 


18-7 


360 


48-2 


54-3 


50*4 


43-7 


46-6 


67*6 


•72-9 


358-5 


0-9 


3-3 


5,7 


80 


103 


12-5 


14*6 


16-3 


18-1 


35-7 


37-6 


35- 1 


29-0 


28-2 


20-2 


21-5 


25-5 


32* 1 


40'3 


.. 77*8 


78-5 


79-2 


80'1 


81-2 


82-4 


83-5 


84*4 


86- 1 


87-5 


.. 220-2 


219*6 


217-9, 216-2 


211-7 


209-0 


206*8 


206*2 


206-4 208-2 


.. 12-6 


26-6 


3P6 


32-8 


25-4 


26-8 


35-6 


50*5 


67-8 


86-5 


.. 26-1 


28-4 


30-8 


- 33-2 


35-6 


38*0 


40-3 


42-6 


44-9 


47-2 


9-6 


220 


34*2 


46*8 


68-9 


71-1 


82-9 


95-0 


106*9 


118-7 


.. 91.8 


92-3 


92-8 


93-3 


94*4 


95-4 


96-4 


97-6 


98*8 


1001 


Ap 12 Ap 22 My 2 My 12 My 22 Je 1 


Jell 


Je 21 


Jl 1 


Jl 11 


. 29*0 


35-8 


43-0 


49-8 


56-6 


63-3 


700 


76-6 


83-3 


89*8 


. 14*6 


13-6 


6*9 


6-1 


14-7 


29-1 


46-9 


65-2 


83*7 


102-2 


. 54-2 


66-0 


58*1 


60*2 


62-3 


64*6 


66-9 


69*3 


71-7 


740 



137-2 
• 34-9 
147*1 
130-4 

358*8 

40-1 
98-6 
177-8 
75-9 
12-i 

150-7 
113-9 

200-9 
98-3 
25-3 

56-6 
121-8 
233*1 
113-6 

38-5 

165-2 
109-8 
269-7 
59*5 
51-5 

70-4 
81-7 
308-8 
141-8 
63-9 

183-6 
79-6 

3456 
95-5 
76*6 

83-6 
90*7 
19-7 
49'7 

88*8 

210-9 

105*0 
49*2 
130-7 
101-4 



143-4 149-7 
102-7 121- 1 
149-3, 151-1 
141-9 163-6 
358-9 369-1 

47*3 54-1 
116-8 134.4 
178-3 179-9 
88 100-1 
12-5 12-9 

156-8 163-0 
129-9 142-1 
201-3 202 
92-0 89-0 
260 26-7 

63*3 70-1 
128*7 126-3 
232*4 232-2 
125-9 1380 

39*4 40-3 

1711 177-3 
102-3 10D-5 
268*5 267-2 
71-2 83-2 
52-6 53-6 

77-0 83-7 

87-4 100-1 

307-8 306"5 

150*2 158-9 

65-0 66*3 

1891 194-7 
95*6 113-4 
346*4 346-1 
107*8 120*0 
77*8 79-2, 



1562 
139-0 
153-1 
165*3 
358-6 

60*7 
149*6 
181*3 
112-3 

12-7 

169-4 
146-8 
203-2 

89- 4 
26-8 

76-6 
118-9 
232-1 
150-2 < 

40-7 

183-6 
108-1 
266*3 
94*9 
54-3 

90- 1 
116-0 
305-2 
1660 

67-3 



162-4 
155-9 
155*2 
1769 
358-1 

66*9 
160-6 
182-6 
124-5 

12-4 

175-9 
141-5 
204-6 
93*3 
26-9 

83-0 
119-5 
232-5 
162-4 

41-1 

1900 
1216 
265-7 
107- 1 
55*0- 

9S*6 
133-9 
303*8- 
171-0 

68-2 



168-9 175-6 182-0 

170-0 179-0 179-0 

167-4 169*6 161-7 

187-9 198*8 209-4 

357*7 357*0 356-3 



73-2 
163-5 
1840 

136- 9 
121 

182-4 

135-6 
206*0 
99-7 
27 

89*3 
128-6 
233-4 
174*3 

41-4 

196-6 

137- 9 
265-1 
139-3 

55-7 

102-8 
151-7 

302-5 . 
173-6 
69*1 



79-1 84-7 

156-9 152-0 

185*5 .187-0 

149-3 161-4 

11-6 ll'O 



200*8 207-0 213-4 

131- 6 149-6 1660 
345-4 344-5 343*3 

132- 3 1446 156-9 
802 81-3 82-2 



90-1 96-5 103 1 109-5 

1093 127-4 144*8 1600 

•20-9 21-9 22-5 22-7 

59-4 69-9 80-9 92*1 

90*1 91-4 92-6 93-7 



214-3 218-8 223-6 229-0 

122-8 139-0 151-2 153*6 

51-1 62-9 64*6 56-8 

142-4 153-9 165-6 177*0 

102-7 104-1 105-4 106*6 



115-9 
170-3 
-22-7 
103-6 
94-9 

234-8 
151-8 
56*9 
188*2 
107-8 



189.1 
138-5 
207*6 

108- 
26-6 

95-5 
142-9 
234-2 
186*4 

41-2 

203-3 
155-4 
265*0 
131-4* 
55-8 

109- 3 
169-2 
3U1-4 
172-1 

69-4 

220-1 
179*9 
342-0 
169-4 
82-9 

122-2 
172-8 

22-3 
115-3 

95-7 

240-7 
145-2 
57-7' 
198*9 
108-8 



195-8 
149-2 

209- 3 
1170 

26-1 

101-6 
159-5 
235-4 
198*4 
41-0 

210- 1 
173-3 
265-4 
143-7 

65-9 

115-3 
185-4 
300-5 . 
166*7 
69-8 

227-0 
188-5' 
340*8 
181-6 
83-5 

128-3 
166-0 

21-6 
127*2 

96-6 

247-2 
147-4 
5b*2 
209-3 
109-7 



Jl 21 Jl 31 AulO Au20 Au 30 S 9 8 19 S 29 



£17-7 1 329*6 341*4 353*4 5 3 17*2 29 2 41-2 53*1 65*4 



964 102-7 109-2 U5-6 122-2 128-5 

118-9 132-2 139-0 136-2 128*9 129-4 

76*2 78-5 80-7 82-7 84-6 86-4 

77*7 89 9 101-8 114-1 126-4 138-6 



105-6 105-9 106*1 106*5 1Q7-2 108*0 108-8 U00 111-2 112-4 113-7 115-0 116-2 117*6 118-8 120*0 



131-3 
138*8 
88-0 
1510 
121-2 



141-1 
1530 
89*3 
163-4 
122-3 



Mesh.Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kurn. Min. Asvn. Bhar. Krit. Kohi. Mrig. Ardh. Punar. Push. Asles. 
30 60 90 120 150 18.0 210 240 270 /WQ 330 360 133 26*7 40*0 53'3 66*7 80-0 93*3 .106-7 1200 



XVIII. 

mean Sunrise for every ten days from A.D. 1850 to AD. 1859. 



213 



180 


190 


200 


210 


220 


230 


240 


250 


260 


270 


280 


290 


300 


310 


320 


330 


340 


350 


360 


174-4 


184*3 


194- 1 


204-0 


213-8 


223-7 


233-5 


243-4 


253-3 


263-1 


273-0 


282-8 


292-7 


302-5 


312-4 


322-2 


332-1 


342-0 


361-8 


-2*2 


-2-1 


-1-9 


-1-7 


-1-5 


-1-2 


-0*9 


-0-5 


-0-1 


4-0*8 


■+0*6 


+ 1-0 


+ 1-3 


4-1-6 


+ 1-8 


+2-0 


+2-1 


+ 2-2 


+2-2 


08 


18 


Q 28 


-N 7 


N 17 


N27 


D7 


D 17 


D27 


Ja 6 


,1a 16 


J a 26 


F5 


Flo 


F 25 


Mr 6,7 


16 , Vt 


26. 2 r t 


Ap 5,6 


Fur 


Aipp 


Aipp 


Aipp 


Kart 


Kan 


Kart 


Marg 


Marg 


Mar^ 


Tai 


Tai 


Tai 


Masi 


Masi 


Masi 


Pang 


Pang 


Pang 


25 


4 


14 


24 


4 


14 


24 


5 


15 


26 


•? 


15 


25 


6 


16 


26 


6 


16 





188-7 195-6 202-5 

171-2 168*8 175-6 

164*0 166-2 168-3 

219-2 228-9. 237-0 

365-5 354-7 353*9 



90-3 
156-4 
189-1 
174-2 

10-4 



95-3 
168-0 
190-2 
186-7 
9-G 



202-7 209-7 

164-0 18U-9 

211-3 213-4 

127-2 138-1 

25-6 24-8 



99-9 
183-2 
19V7 
199-2 
8*7 

216-6 
198-4 
215-5 
149-1 
24-0 



107-4 113-2 118-5 

177-2 194-6 211-1 

236-9 238-7 240*7 

209-6 222*4 234*4 

40*£ 40-2 39*6 



217-1 
190-3 
265-9 
156-0 
56-0 

121-5 
198-3 
299 9 
1C0-2 
70-2 



224-1 231-2 

205-6 217-0 

266*7^ 267-9 

168-3 180-7 

55-5 55-1 

127-2 133-0 

205*3 202-6 

299-6 299-9 1 

157-3 157-7 

69-9 69-7 



233-9 241-1 

188-0 180-5 

339-6 338-2 

194-3 206-5 

84-2 84-3 



134-5 
161-5 

20-6 
139-2 

97-4 

253-7 
15 7-9 
58*3 
2191 
1108 



140-6 
1662 

19-4 
151-3 

97-8 

260-7 
172-4 
57*9 
228-6 
111*5. 



248-3 
178-3 
337-1 
218-9 
84-5 

146-7 
177-9 

18-2 
163- 3 

98a 



209-3 216 4 
188-3 204-1 
170-4 172-3 
243-9 248-3 
353-1 352-^ 

104-2 107-9 
200*2 217-6 
193-4 194-9 
21-1-7 224*1 
7*8 7-2 

223-9 231-0 
215-5 231-3 
217*7 219*9 

160- 2 171*9 
23-2 22-4 

123-7 128-5 
225*4 234*9 
242-5 244-6 
246*0 257-7 
38-9 38-1 

233-6 246-1 
221-2 215-8 
269*4 271-0 
193*3 205-7 
54*5 53*5 

138-9 144-3 
196*1 194*6 
300-4 301-0 

161- 8 168-1 
69-5 68*6 

255*6 263-0 
185*2 198 1 
336*3 335-9 
231-4 243-5 
84-5 84-0 

152-8 158-6 
193-2 210-5 

16-8 15-4 
175-5 188 

98*4 98-2 



223*4 

221- 3 
174-0 
247-7 
352*1 

110-6 
234-5 
196-5 
236*9 
6*6 

238-4 
244-7 

222- 1 
183*9 

21-6 

133*2 
2360 
246-7 
268-8 
37*3 

253-3 
209*2 
272-8 
218-5 
52-6 

149-9 
203*2 
302-0 
176-2 
67-6 

270-8 
214-0 
335*7 
255-6 
83-4 

164-6 
227-5 

14-3 
200-3 

98- 1 



230-8 
238-4 
175-7 
246-4 
351*7 

112-9 
250*1 
198*1 
249*4 
6 

245-8 
262*0 
224*3 
195-9 
20-9 

137*2 

228-7- 
248-8 
278-8 
36*4 

261-1 
212-0 
274-9 
230-9 
51-7 

154*1 
217-0 
303-3 
185-6 
66-8 

278-2 
L31-1 
336*1 
268-4 
82-8 

170-2 
244-3 

13-3 
212-7 

97-8 



2380 
255*4 
1773 
239-9 
351-8 

113-7 
262*4 
199-3 
262-1 
6-8 

253*2 
250*2 
226-6 

208-1. 
204 

14C 8 
224-9 
251*1 
290*6 
36-7 

268-7 
222-5 
277-1 
243-6 
51-1 

159-5 
233*1 
305-0 
1.9&- 7 
66*2 

285-9 
248*6 
336*6 
270-5 
82-0 

1/5-8 
2gr<)-9 

12-6 
225*5 

97*2 



245-3 
270-3 
178-5 
234*9 
3^1*9 

113*7 
268*2 
2C0-6 
274*7 
5*6 

260-8 
242-1 
228-8 
220-4 
20-0 

143-4 
230-4 
253-4 
300*2 
350 

276-3 
237-2 
279-2 
256-3 
50*5 

164-2 
249-3 
306*9 
206*4 
65*7 

293-6 
265-1 
337*5 
292*7 
81-2 

181-4 
272-3 

11-7 
237*9 

96-5 



9 019 029 N 8 N 18 N 28 D 8 D 18 D 28 



51 



52 



53 



54 



55 



56 



57 



58 



266-6 2 74-6 2 82*0 2 89*2 2 96*7 304-2 311*7- 59 

189-2 206 7 223-7 239-7 253-2 260*9 259-6 

57*9 56-2 55-4 55-2 52-8 51'4 60'3 

236-1 242-6 245'9 246-1 242*2 236-4 231*5 

112-1 112*8- 112-8 112-9 112*9 112-4 111*8 



262-7 
281-1 
179-6 
233*8 
351-9 

112-3 
264-7 
201-9 
287*1 
5-4 

268-4 
240-2 
231*0 
232-6 
19*6 

145-5 
242-6 
255*7 
309-3 
34-4 



260-3 
284*8 
180-4 
236 
352*5 

109-7 
267-3 
202-9 
299-7 
5*7 

276-2 
249-7 
233-0 
244-9 
19-7 

146*2 
258*2 
2580 
3170 
34-2 



267-9 
278*6 
180-9 
241-3 
353*1 

106-4 

258-3 
204-0 
3120 
61 

284-0 
263-1 
235-0 
257*5 
19*8 

1460 
275-5 
260-2 
322-8 
34*0 



284'3 292-0 299-9 

254-2 271*8 289*2 

281-5 283-8 286*2 

268-8 281*7 294*2 

49-8 49-4 48-9 

168-5 172-4 175*3 

268-0 284-7 2990 

208*7 310'/ 313-0 

'217-6 226*0 240-8 

65-1 64-4 63-8 



301-3 
280*0 
338*7 
304-5 
80-5 

186*8 
277*7 
* 11*8 
250*3 
95*8 



309-1 
2910 
340- 1 
316-5 
79*7 

192-1 
273-9 

12-6 
263-0 

95-0 



3170 
294-0 
341-9 
328-3 
790 

197-2 
266*4 

13-3 
275*7 

9 VI 



319-3 326-6 334-0 

251-9 260*3 258-2 

49-1 48-3 47-9 

231*1 234'3 240-1 

111-3 110*5 109-8 



275-5 
273-1 
181-1 
248-7 
353-8 

102-3 

268-0 
204-8 
324-4 
6*5 

291-9 
279-5 
236-7 
269*9 
19-9 

144-1 
293*6 
262*5 
326-8 
33-8 

307-9 

305- 6 
288*4 

306- 8 

486 

177*6 
309-0 
315-3 
252-9 
63-1 

324-7 

287- 7 
343-8 
339-6 

78-1 

202-0 
^68-1 
14-3 

288- 3. 
93-2 

3*1-0 
271-7 
47-6 
248-2 
109*0 



282-9 
276-9 
180-7 
256-5 
354-8 

98-7 
282-3 
206-4 
336*6 
7-4 

299- 7 
297-6 
238-3 
282-4 

20*7 

141-0 
310-8 
264-6 
324-7 
34-2 

315-7 
»19-5 
290.7 
319-2 
48-8 

179-0 
310*6 
317-6 
264-8 
63*0 

332-6 
282*6 
346-9 
360-5 
77-8 

206-3 
278-5 
15-6 

300- 8 
92-9 

348-7 
288*1 
48-0 
267-2 
108-2 



290-9 
288-4 
180-2 
266*9 
355*9 

96*1 
299-5 
205-9 
348-8 
8*3 

307-7 
315-4 
240-8 
295-0 
21-5 

137-4 
327*2 
266-6 
320-3 
34-6 

323-5 
327-9 
293*1 
331-7 
48*9 

179-3 
303-4 

320-0 
277-0 
62-8 

340-1 
287-0 
348-0 
11 
77*4 

210*3 
292-7 

17-2 
312-0 

92*6 

366-2 
306-0 
48-4 
2670 
107*4 



298- 7 
303-9 
179-5 
277-3 
367 

95-0 
317-5 
206-3 
0-8 
9-3 

315-6 
333-0 
240-8 
307*4 
22-3 

133-7 
340*2 
268-6 
315-3 
35-1 

331-4 
327*0 
295-4 
344-2 
49*0 

1780 

299- 8 
322*4 
289-2 

62-7 

347-8 
298-7 
•350-2 
9*9 
77*0 

213-8 
310-1 
18-9 
325-9 
92-3 

3-3 
324-1 
49-2 
277-3 
106*7 



306*6 314*3 

321-8 340-3 

178-6 1774 

288-1 299-2 

368-2 359-5 



96*0 
335*9 
206*6 
12-5 
10*4 

323- 4 
348-7 
241-9 
319*6 

23-3 

130-4 
346-6 
270-4 
310*8 
36-0 

339*1 
319*3 
297*6 
356*7 
49*7 

175-2 
306*2 

324- 9 
301-5 

63- 1 

355*3 
314-5 
352-6 
19-6 
77-3 

216-8 
328-2 

20*8 
338-5 

91-9 



96-5 
353-5 
206*5 
24-4 
11-5 

331*3 
0*7 
242*6 
332-2 
24-3 

128-1 
343-2 
271-9 
310-7 
37-0 

346-9 
318*3 
299-6 
9-0 
50-5 

1720 
318-9 
327-3 
313-5 
63*6 

2*7 
S32-6 
3u5'0 
27-9 
77*6 

218*8 
346-2 

22*8 
351*0 

91*5 



10*7 17-6 

342*0 368-1 

50-3 51-6 

288-4 299-7 

106-4 106-1 



322*1 
368-6 
176*1 
310-5 
0*8 

98*2 
9-2 
206-5 
36-7 
12-7 

339-0 
5-3 
242*9 
344-6 
25-3 

127-0 
336*1 
273-3 
.314*0 
38-0 

354-5 
326-6 
301-8 
21*2 
61-1 

168-6 
336*3 
329-6 
325*6 
63*9 

10-3 
361-0 
357-4 
33* o 
77-8 

219*8 
4*4 
26*0 
3-4 
91*0 

24 7 
10-6 
63-2 
310-8 
105*6 



Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 Mr 7 Mr 17 Mr 27 Ap 6 



147-2 153*6 

169-5 187*2 

90*5 91*3 

176 1 188-4 

123'5 124-2 



159-7 
204-5 
'91-9 
200-9 
125-0 



160-1 172*2 

221-0 235-0 

92*1 92*0 

213-4 226*0 

125*8 126-1 



178*3 
244-2 
91-6 
238-6 
126*3 



184-5 
244-8 
90*8 
251-0 
126-7 



190-7 
237*2 
89-7 
264-0 
126*4 



196-8 
234-1 
88*5 
276-1 
126*2 



60 



202-9 
239-9 
87*2 
288-9 
125*8 



209-1 
252-5 
85-9 
301-5 
125-1 



215*0 
268*3 
84-7 
313*8 
124*3 



221-1 
285-9 
83-5 
326-1 
123-7 



226*9 

303-9 
82-6 
338*1 
122*9 



232-9 
321-4 
82-0 
350-3 
122*2 



238*5 
337*6 
81-5 
2*3 
121*3 



244*1 
350-8 
81*2 
14-0 
120*7 



249-6 
357-1 
81-1 
25-9 
120-2 



264-8 
353-4 
82-5 
37-4 
119-6 



Mag. P. Phal. U. Phal. Hasta. Chit. Svati. Vina. Amir. Jvesh. Mula. P. Ahli. U. Ash. igray. Dan. Satab. P. Bhart. U. Bbad. Kevati. 
133-3 146-7 160*0 173*3 186-7 26o-0 213-3 226;7 240*0 263*3 266*7 280-0 293*3 306*7 320*0 333-3 346*7 360*0 
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TABLE 

Geocentric (Indian) Longitudes of Sun and Major planets at Ujjain 



Day of S. Yr. 

0's Mean. Long, 
Corrn. for do. 
English date. 
Tamil month,. 
Do. 1 datej 

1860 Mars .. 
0's L. Merc. .. 
4- -6 Jup. 

Yen. 
Sat. 

1861 Mars 
0's L. Merc. . 
+•3 Jup. 

Ven. . 
Sat. . 

1862 Mars . 
©'s L. Merc. . 
+•1 Jup. . 

Ven. . 
Sat. . 





357-0 
4-2-1 
Ap 11 
Chit 
1 



10 

6-9 
+2-0 
Ap2l 
Chit 

11 



257-4 202*2 
348-8 346-4 
83-0 84*1 

42- 9 54-1 
119-4 119-5 

43- 2 49-8 
, 332-1 344-0 
, 113-6 113-8 
, 351-2 3*7 
. 133-4 133*1 

, 281-6 288-2 
, 337-5 355-3 
. 146-5 145-5 
, 316-6 324- 1 
. 147-0 146-5 



20 

16-7 
+1-9 
My 1 
Chit 
21 

266-6 
353-2 
85-5 
64-4 



30 


40 


50 


60 


26-6 


36-4 


46-3 


56-1 


+1-7 


+ 1-4 


-H-l 


+0-8 


My 11 


My 21 


My 31 


Je 10 


Chit 


Vaik 


Vaik 


Vaik 




1Q 


20 


30 


270-4 274-1 276-6 


278-3 


6-5 


23-2 


41-9 


60-8 


87*0 


88-8 


90-7 


92-7 


74-5 


83-6 


92-1 


98-2 


119-5 119-5 


120*1 


130-6 



70 i 80 



66-0 
+0-4 

Jl 
Ani 
9 



20 Je 



75-9 
+0-0 
30 
Ani 
19 



55-4 
0-2 
114-2 
16-0 

132'9 

294-9 
14- 6 
144-9 
832-7 
146-1 



62-9 69-5 
18-3 37-2 

114-9 115-9 
28-5 40-7 

132-6 132-8 



75-9 
56-4 

117-1 
534 

133-2 



3G1-5 308*0 314-4 

32-9 51-2 67-5 

144-5 144-6 144-8 

342*6 352-7 3-4 

146*5 14&J6 145-6 



82-4 
74-2 

118-5 
65-2 

133-5 

320-7 
79-7 

145-4 
14-5 

145-7 



279*0 
79-4 
94-9 
102-9 
121-2 

88- 7 

89- 7 
120-8 

77-6 
134-4 

326-7 
84-6 

146-4 
25-7 

146-4 



278-2 

96- 7 

97- 
103-8 
122-3 

95-3 
100-1 
122-1 

896 
135-2 

332-3 
79-4 

147-7 
37-2 

147-0 



90 

85-7 
-0-3 
Jl 10 
Ani 
29 . 

276-5 
111-4 
99-3 
. 100-7 
123-3 

101- 7 

102- 8 
123-9 
101-9 
1360 

337-6 
73-6 
149-0 
48-8 
147*6 



100 


110 


120 


130 


140 


150 


160 


170 


95-6 


105-4 


115-3 


1251 


135-0 


144-8 


154-7 


164-6 


-0-7 


-1-1 


- ;-4 


-1-6 


-1-9 


■-2-0 


-2-1 


-2-2 


Jl 20 


Jl 30 


Au 9 


Au 19 


Au29 


S 8 


, S18 


S 28 


Adi 


, Adi 


Adi 


Aran 


Avan 


Aran 


Pur 


Pur 


7 


i 17 


27 


6 


16 


26 


li B 


15 



274-0 
120-3 
101-6 
94-4 
124-3 

1080 
96-1 
120-0 
114-3 
1371 

342-4 
77-8 

150-6 
60-6 

146-5 



271-4 
120*1 
103-7 

88- 3 

125- 5 

114-5 
92-1 
128-1 

126- 4 
138-2 

346-4 

89- 3 
152-3 

72-4 
149-5 



269-5 
112-6 
106-0 
)86-5 
126'7 

120-7 
98-4 
130-3 

138- 5 

139- 3 

349-6 
104-6 
154-3 
84-3 
150-4 



269-0 
110-8 
103-3 
87-7 
127-9 

127-1 
110*5 
132-5 

150- 7 
140-5 

361-5 
122-2 
156-2 
96-1 

151- 6 



269-7 
118-7 
109-9 
92-4 
129*2 

133- 7 
126-7 

134- 6 
162-7 
141-7 

352-4 
140-3 
158-3 
108-3 
152-8 



271*6 274-6 
132-0 148-4 
112-7 114 6 
99-2 107-7 
1305 131-8 

139-8 146-2 
144-2 162-1 
136-8 139- 1 
174-8 186-9 
143-0 144-3 

351-9 349-9 
158-1 174-7 
160-5 162-6 
120-5 132-6 
154-0 155-2 



278-8 
1660 

116- 5 

117- 
133-0 

152-6 
179-3 
141-3 
1991 
145-6 

347-1 
188-7 
164-8 
144-9 
156*4 



Eng. date. Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je 11 Je21 Jl 1 Jl U Jl 21 Jl 31 Au 10 Au 20 Au 30 . S 9 S 19 S29 



1863 Mars 
0»s ^. Merc. 
+•8 Jup. 

Ven. 
Eat. 

Eng. date. 

1864 Mars 
0's L. More. 
+•6 Jup. 

Ven. 
Sat. 

1865 Mais 
0's L. Merc. 
+•3 Jup. 

Ven. 

1866 Mars 
0's L.iMerc. 
4-0 Jup. 

Ven. 
Sat. 



58-4 64-5 
352-8 11-5 
179-9 178-6 

29-0 40-9 
160*3 159-7 



70-6 
29-5 

177-4 
52-9 

169-0 



76-7 
46-3 
176-2 
64-8 



82-9 
69-4 
375-4 
75-9 



89-1 
65-5 
174-7 
87-9 



158*4 158-2 158-2 



95-3 
61-4 

174-5 
99-4 

157-9 



101-6 

549 
174-6 
110-5 
168-3 



107-8 
57-3 
174-8 
121-5 
158-8 



114-1 
68-7 
175-5 
131-6 
169-1 



120-3 
84-1 
176*4 
141-6 
1600 



126-7 
101-7 
177-6 
160-9 
160-8 



1330 
120*0 
1791 
159-2 
161-6 



139*3 
138-2 
180-7 
165-5 
162-7 



145-7 
155-3 
182-5 
169*9 
163-9 



152-1 158-5 

170- 180-2 
184-4 186-4 

171- 1 167-8 
164-9 166-1 



165-2 
182-1 
188-4 
161-6 
167-3 



Ap 11 Ap 21 My! MyllMy2lMy 31 Je 10 Je 20 Je 30 Jl 10 J120 Jl 30 Au 9 Au 19 Au29 S8 S 18 S28 



301-6 309-1 316-7 324-0 331-6 338-0 346-1 353-3 0*2 7*2 13-7 20*0 26-0 

6-7 24-0 37*8 45-8 44*0 36*5 87*0 46-8 61*7 790 97-5 115-9 133'5 

214-0 213-0 211-8 210-5 209-2 208 206*9 206 3 206-4 204*9 204*9 205-2 205-9 

333-7 3460 358*3 10-5 23*2 35-0 47'3 58*3 71*6 83-7 96-1 108*8 120-8 

173-5 172 7 171-9 171-2 170-8 170-6 1701 170*2 1704 170-5 171-2 171-8 172-6 

73-9 79-3 84*8 90-5 96-1 102 108-0 113-9 119*7 126*0 132*1 138*6 144*8 

16-2 25-5 25*8 18-4 18-6 24-6 38*6 56*0 74*3 93*1 111*3 128-0 141-7 

246-9 246-8 246*3 245*7 244-8 243-6 242 3 2410 239'8 238*6 237-5 236*8 236*4 

33-9 35*2 32-0 25-2 19*8 18*0 20*1 24*8 31*7 40 1 49*7 59*6 v 70*4 

186-3 185-5 184-8 184*0 183*4 182-9 182*2 182-2 182-1 182*1 182-6 183-0 183*4 

319-4 327-7 334*9 342-5 350*3 357-7 5*2 12*4 19-8 26*7 33-7 40 7 47-3 

'8-2 1-0 3570 3-0 16*8 32-7 510 69-0 88-7 1060 120-7 130 1 130-7 

277 7 278-7 279-5 280-0 280*1 279-8 279-2 278-3 277-1 275-9 274-7 273-3 272*1 

10-1 22-4 34-7 47-0 69-3 71*5 83*4 95*4 107*2 119-11 131*2 142*7 154*4 

198*7 197*9 197*2 1963 195*6 194*9 194*3 194*0 193-6 193-4 193-6 193*9 194*2 



31-9 
149-4 
206 8 
132-9 
173*7 

151-2 
148-8 
236*4 
81-2 
184-3 

53-8 
123*1 
271*0 
165-9 
194-9 



37*3 
161-5 
208 1 
145-3 

174-9 

157-5 
146*5 
236*7 
92*5 
185-1 

60*0 
120*7 
270*2 
177-3 
195*6 



42-2 46*4 

166- 3 161*4 
209-5 211-1 

167- 5 170 
176-1 177*1 

1640 170*5 
138-9 138-9 
237-2 238-1 
104 116-9 
186*1 187-2 

66-0 71*7 
127*6 140-8 
269*6 269*5 
188-3 199*0 
196*3 197*3 



50*1 
154*7 
212*9 
182-2 
1781 

177-0 
147*6 
239*4 
127*6 
188-3 

77-1 
157*0 
269-6 
209*4 
198*4 



Eng. 



date. Apl2 Ap22 My 2 My 12 My 22 Je 1 Jell Je21 Jl 1 Jl 11 .11-21 Jl 31 Au 10 Au 20 Au 30 8 9 S 19 S 29 



1867 Mars 
©'s L. Merc. 
+•8 Jup. 

Ven. 

Sat. 



92*1 96-4 
388-4 343-0 
306-8 308-8 
318-3 330 
210-8 210*0 



100*9 
354-9 
310*4 
342*0 
209-2 



105-9 111*1 116-4 
11-3 29*6 48-8 
311-8 313*1 314*1 
353*8 5*9 17:8 
208-5 207-7 207*0 



121*9 
67*4 

314-7 
29-8 

206-3 



127-5 
85-3 

315-0 
41*8 

206 J 8 



133-6 
100*4 
314-9 
53-7 
205-4 



139-3 
111-3 
314*5 
66*0 
204-9 



146-4 
113-4 
313-8 
78-9 
206-0 



161*5 
106*4 
312*8 
91-6 
205-0 



157*9 
102-9 
311-6 
102-4 
205-1 



164-2 
108*6 

3103 
115-7 
205*4 



170-7 
121-3 
308-9 
127*0 
205-6 



177 1 183*9 
137-2 154-7 
307*6 306*3 
139-4 151*8 
205-8 207-1 



190*5 
172*4 
305-0 
164*0 
208-6 



Eng. date. Ap 11 Ap21 My 1 My 11 My 21 My 311 Je 10 Je 20 Je 30 Jl 10 J120 Jl 30 Au 9 Aul9Au29 S8 S 18 S28 



1868 Mars 
0's L. Merc. 
-f-6 Jup. 

Ven, 
Sat. 

1869 Mars 
©'s L. Merc. 
+•3 Jup. 

Ven. 
. Sat. 

Mesh. Vrsh. 
30 60 



336*8 344*4 352*3 369-8 7*3 14*9 22-2 29-5 36*8 43*8 50-8 57-5 64-4-70*8 

' 333-2 348-3 6-2 25*2 44-1 62-4 78-5 90*7 95-3 90*1 84*3 88*3 99-9 115-4 

' 334-9 337-2 339*3 341*6 343-6 345*4 347-0 348-5 349*6 350-5 35 1*1 351 3 351*2 3506 

' 43*2 53-9 64-5 74-4 83*4 91-4 97*5 1C1*0 101*7 97-3 91*0 85-7 83*8 87-1 

\ 222*3 221*7 221-0 220-5 219*7 219*0 218*3 217-6 217*0 216*4 216*3 216*1 216*0 216*3 

115-2 117-3 120-2 123-5 127-8 132-1 137-0 142-3 147*6 153-4 159*2 165*6 171*5 177-8 

"344-2 1-8 20-7 39-1 56*0 69*8 76*4 73*0 66*0 68*2 78*4 93-2 111-7 128*9 

' 2*4 4-8 7*2 9-7 12-8 14-3 16-5 18-6 20-4 22-4 23*9 25-2 26*5 27-2 

'351-8 4*3 16-8 29-1 41-2 63*7 65-8 781 90'2 102*5 114*7 127-0 139*1 151*1 

234-0 233*4 232-9 232-3 231-4 230-6 229-8 229*2 228*6 227-9 227*6 227*2 227*0 227-1 



77-3 
132-8 
349*7 

91-5 
216-7 

184-3 
146-9 
27*6 
163*4 
227*3 



Mith. 
90 



Kat. 
120 



Sim. Kan Tui. Vrsch. Dhan. Mak. Kum. Min. Asvn. Bliar. Krit. Kohi. Mrig. Ardh. 
160 180 ' 210 240 270 300 330 360 13*3 26-7 40*0 63'3 66*7 80*0 



83*5 89-6 
150*7 168-4 
348*7 347*5 
98-9 107-4 
217*1 218*0 

190*8 197*4 
164*0 179*0 
27-4 27-0 
175*4 187*5 
227 6 228-2 

Punar. Push. 
93*3 106-7 



96*6 
184-8 
346*2 
117-3 
218-8 

204-3 
189*1 
26*9 
199*5 
228*9 

Asles. 
120-0 



XVIII. 

mean Sunrise for every ten days from A D. I860 to A.B .1869 

180 1190 200 210 220 I 230 1 240 250 1260 



215 



180 


190 


174-4 


184-3 


-2*2 


-2-1 


8 • 


18 


Pur 


Aipp 


25 


4 


283*3 


288*7 


183-6 


200-6 


118-4 


120-6 


126-3 


138-0 


134-1 


135-3 


159-2 


165 4 


195 5 208-1 


143*5 145-6 


211-1 222-9 


146-9 147-9 



200 


210 


220 


194 1 


204-0 


213-8 


-1-9 


-1-7 


-1-6 


28 


N 7 


N 17 


Aipp 


Aipp 


Kart 


14 


24 


4 




270 


280 


263-1 


273-0 


+0-3 


+0-6 


Ja 6 


Jal6 


Marg 


Tai 


25 


5 



290 


300 


310 


320 l 


330 


340 I 350 


282-8 
+ 1-0 
Ja 26 
Tai 
15 


292-7 
4-1-3 

F 5 
Tai 

i . 25 


302-5 
4-1-6 
F 15 
Masi 

1 6 


312-4 

4-V8 

F 25 
Masi 
16 


322-2 
4-2-0 
Mr 7 
Masi 
\ 26 


3321 342-0 
4-2-1 4-22 
Mr 17 Mr 27 
Pang 1 Pang 
6 I 16 



351-8 
4-2-2 
Ap 6 
Pang 



344-6 
197-7 
16? i 
157-4 
157-7 



343-0 
197-4 
169-2 

!69'5 
158-9 



294 3 
215-4 
121-4 
149-2 
136-3 

171*8 
215-3 
147-3 
234-7 
149-0 

342*1 
189-7 
171-3 
181-9 
160-1 



300-3 
226-5 
122<6 
160-3 
137-2 

178-3 
211-2 
14f>*2 
246-5 
1500 

342-6 
1871 
173-5 
194-4 
1613 



306-5 
229*9 
123-5 
172-4 
138-2 

184-7 
203-7 
150-8 
257-7 
150-7 

345-4 
193-3 
175*4 
206 9 
1620 



312-9 
224-5 
124-2 
184-2 
1390 

191-3 
203-9 
152- 1 
268-9 
151-5 

347*8 
206-6 
177-4 
219*7 
163-0 



319*5 
218-2 
124-3 
196*0 
138-9 

197-8 
212-8 
153-3 
279-9 
152-1 

350-5 
222-0 
179-1 
232-0 
163-9 



325-9 
221-5 
124-3 
208-2 
139*7 

204*3 
226-5 
154-2 
290-3 
152-3 

354-3 
239-4 
180 6 
244-8 
164-3 



3327 
232-2 
123-7 
2S0-5 
139-6 

210-9 
243-2 
154-7 
300-1 
152-6 

358-7 
256-9 
181-9 

257 6 
164-8 



61 



62 



63 



339-3 
247-3 
1231 
232-9 
139*7 

217-5 
260-6 
1551 
308-8 
152-8 

3-6 
273*6 

183 2 
270- 1 
165-2 



346*2 
264-4 
122-b 
245-4 
139-1 

224-2 
278-2 
155-1 
315-9 
152-6 

8*4 
28R-8 
184-1 
282-7 
165-0 



353-0 
282 
1211 
257*8 
138-6 

230-7 

294- 7 
154-7 
321-3 
152*3 

14-0 
300-1 
184-8 

295- 4 
164-9 



359-8 
299*6 
119*8 
270-4 

13? 0- 

237*4 
309-4 
154-0 
323-1 
15J-9 

19-4 

303-8 
1851 
308-0 
164-8 



6-4 
316-2 
118-5 
282-7 
137-2 

244-0 

319- 1 
153-1 
321-3 
151-2 

24-9 
297-8 
185-1 

320- 4 
164-3 



13-3 
330-0 
117-2 
295-3 
136-4 

250-9 
320*5 
151-9 
315-5 
150-4 

30-8 
292-5 
184-7 
332-9 
103*7 



19-9 
338-0 
116-0 
307-7 
135-6 

257 7 
312-1 
150-9 
310-2^ 
149-7 

36*7 
296-2 
184-0 
345-6 
163-1 



26-7 
337-3 
115- 1 
320-1 
134-9 

254-5 
309-6 
149-8 
307*5 
148-9 

42-9 
307-8 
183-1 
357-9 
162*3 



33-3 
329-7 
114-4 
332-7 
134-2 

271-3 
816-7 
148-1 
308-9 
148-2 

48-3 
323-7 
1820 

10 : 2 
161-6 



39-7 

328- 7 
113-8 
344-9 
133-5 

278-6 

329- 6 
147-0 
3120 
147-4 

~ 64-7 
341-5 
180*8 
22-2 
160-8 



9 O 19 O 29 



N 8 N 18 N 28 D 8 D 18 D28 



Ja7 Jal7 Ja 27 F 6 F 16 



Y 26 Mr 7 Mr 17 Mr 27 Ap 6 



171*6 
175-1 
190*6 
156-3 
168-6 



178-2 
170-8 
192-7 
154-6 
169'8 



184-7 
1760 
194-9 
156-2 
171*0 



191-3 
187-8 
197-2 
161-1 
172-3 



198- 1 
303-1 

199- 4 
168-5? 
173-2 



204-8 
219-1 
201-5 
177-0 
174-2 



211-6 
237 5 
203-6 
186-5 
175-1 



218-6 
264-4 
205-6 
196-9 
175-7 



225-4 
269-9 
207-4 
•207-8 
176-2 



64 



232-5 
2820 
209-3 
218-9 
176-9 



239-5 
287-3 
210-9 
230-6 
177-0 



246-6 

282-7 
212-3 
242-3 
177-2 



253- 8 
275-9 
213-5 

254- 4 
177-3 



261-0 
278-0 
214-5 
266-9 
176-8 



268-8 
288-4 
2150 
278-7 
176-4 



275-7 
303-2 
215-6 
290*7 
175-9 



2831 
320-8 
215-5 
303-0 
175*2 



290-4 
339*2 
2151 
315-1 
174-5 



297*9 
357-7 
214-5 
327-5 
173-7 



8 O 18 O 28 N 7 



N 17 N27 D7 D 17 D 27 



Ja 6' Ja 16 Ja 26 F 5 F 15 F 25 Mr 7 Mr 17 Mr 27 Ap 6 



52-6 
157-5 
214-9 
194-9 
179-1 

183-8 
161*6 
240-8 
. 139-8 
189-2 

82-4 
174-3 
270-0 
219-0 
199*4 



54-4 
168-0 
216-8 
207-3 
180-3 

190- 5 
178-2 
242 4 
151-7 
190*6 

86-9 

191- 9 
271-0 
227-9 
200-6 



55-0 
182-5 

218- 8 

219- 5 
181-5 

197-3 
195-7 
244-1 
163-9 
191-8 

90-8 
208-5 
272-1 
235-2 
201-8 



54*0 
199-2 
221-1 
231-8 
182-7 

204-3 
213-0 
246*0 
176-1 
192-9 

94*4 
223-9 
273-4 
242-1 
202-9 



52-1 
216-6 
223-3 
2*4*1 
183-8 



49-1 
233-8 
225-5 
256-5 
184-9 



2111 2181 

229-4 243-5 

248-0 250-1 

188-4 200-9 

194-0 195*2 



97*2 
235*1 

275 
244*0 
204-0 



99*0 
2390 
276-8 
243-2 
205-1 



45-6 
249-6 
227-7 
26cJ;7 
185-9 

225-1 
252-8 
252-4 
213-3 
196*3 

99*8 
233*5 
278-6 
238-5 
206-3 



42-9 
262-9 
230*0 
281-1 
186-7 

232-3 
254-1 
254-7 
226*0 
197*2 

99-3 
227-2 
280-8 
232-2 
207-2 



41-2 
270*4 
232-2 
293.1 
187-4 

239-6 
246-7 
257 
238-3 
198-0 

97-7 
230-1 
282-9 
228-7 
208*4 



65 



66 



67 



40-7 
268-<* 
234-4 
304-9 
^88-3 

246-8 
242-9 
259-3 
251-0 
199-0 

94-8 
240-7 
285*2 
229*2 
209-5 



41-3 
260*7 
236-5 
316-9, 
188-5 

254- 3 
248-7 
261-6 
263-6 
199-6 

90*9 

255- 6 
287-4 
232-9 
210-0 



42-9 
259-9 
238-5 
328-5 
188-7 

261-6 
261-2 
263-9 
276-3 
2001 

87-0 
272-8 
289-7 
239-2 
2106 



45-5 

268- 3 
240*2 
340-0 
189-0 

269- 3 
2770 
266-2 

289- 
200*6 

83-9 

290- 7 
292-1 
2476 
211-2 



48-5 
282-0 
242-3 
350-8 
188-9 

276*8 
294-4 
268-3 
301-4 
200*6 

81-8 
308-3 
294-4 
•256-7 
211-0 



52 2 
298-6 
243-3 
1-3 
188-8 

284*4 
312-6 
270*3 
314-1 
200*7 

81-2 
325*0 
296-8 
266-9 
210-9 



56-5 
316-8 
244-7 

10-5 
188-6 

292-1 
330-2 
272-4 
326-7 
200-6 

82-3 
339-* 
299-2 
277-3 
210-7 



61-2 
3350 
245-8 

19-2 
1880 

3000 

347- 1 
274-2 
339- 1 
200* 1 

83-8 

348- 2 
301-6 
288-2 
210*9 



66-2 71-2 

3530 9-0 

246-6 246-9 

27-1 32-4 

187-1 186-5 



307-7 
0*5 
275-8 
351*6. 
109- 1 

86*5 
347-9 
303-6 
299*7 
2110 



315-4 
7-7 

277*3 
40 

198*9 

89*9 
340-3 
305-8 
311-1 
211-1 



9 19 O 29 N 



8 N 18 N 28 D 8 D 18 D 28 



Ja7 Jal7 Ja 27 F 6 F 16 F 26 Mr 7 Mr 17 Mr27 Ap6 



197*2 
189*4 
304*7 
176-7 



204-2 
205*5 
304-5 
1890 
210-6 



211-2 
217*7 
304-5 
201*7 
211-7 



218-3 
223-6 
304-9 
214-0 
212-3 



225- 3 
219-8 
305-5 

226- 7 
214-1 



232-7 
212-3 
306-5 
239-2 
215-3 



2400 
213-2 
307-7 
251-8 
216-5 



247-4 
222-9 
309*3 
264-4 
217-4 



254-8 
236-6 
311-1 
277-1 
218*6 



68 



262-5 
253 3 
313-0 
289-5 
219*6 



270*1 
270*9 
314-8 
301-9 
220-5 



277*9 
288-3 
317-0 
314-3 
221-3 



285-6 
305-3 
319-3 
326-7 
222-1 



293-4 
319-6 
331-6 
339*7 
222-4 



301-2 
329-6 
3240 
350*9 
222-8 



309-2 
330-7 
326-5 
2-7 
223-1 



3171 
323*2 
328-8 
14-6 
222*9 



324-9 
320-2 
331- 1 
26-3 
222-8 



332-7 
327- 1 
333*7 
37-8 
222-6 



8 18 28 N 7 N 17 N 27 D 7 D 17 D27 



Ja 6 Ja 15 Ja 26 



F5 F15 F25 Mr 7 Mr 17 Mr27 Ap 6 



101-2 
198-4 
344-7 
127-2 
219-6 

211-1 
191*6 
260 
,211-4 
229-4 



106 8 
207 
343-5 
138-3 
220-6 

218-2 
185-0 
24-9 
223-3 
230-4 



111-9 
206-1 
342-5 
149-3 
221-6 

225*3 
180-2 
23-6 
236-1 
231.4 



116-8 
198-5 
341*6 
1610 
222-7 

232-8 
184-7 
22-3 
246-9 
232-4 



121-3 
196-4 

340-9 
172-7 
223-9 

239-9 
196*3 
210 
258*2 
233 5 



125-4 
203-5 
340-8 
184-7 
2^55-1 

247-2 
211-6 
19-9 
269-3 
234*6 



128-7 
216-3 
340-9 
196-7 
226-2 

255-0 
228*5 
18-8 
280-1 
236*8 



131*4 
232- 1 
341-2 
208-9 
227-3 

262-6 
245*8 
18-1 
290-1 
236*9 



133-2 
249-6 
342-2 
221-3 
22$*3 

270*2 
262-8 
17-5 
299-9 
238*0 



69 



70 



133-9 
267*0 
343-0 
233-4 
229-5 

2779 
278-5 
17-3 
308*4 
239-2 



Mag. P.Pbal. 
133-3 146-7 



U. Phal. 
160-0 



Hasta, 
173-3 



Chit. Syati. 
186-7 200-0 



Visa. Anur. Jyesh. Mula. 
213-3 226-7 240*0 253-3 



133-5 
283-9 
344*5 
245-8 
230-4 

285-7 
291*1 
17-5 
314-5 
240-3 

P. Ash. 
266*7 



131-6 
299-1 

346-1 
258-3 
231-2 

298-6 
296-7 
18*0 
319-6 
S4 1-3 



128-4 
310*2 
347*9 
270-9 
232-2 

301-4 
292-7 
190 
320-8 
242-3 



124-9 
813-7 
349-9 
283-4 
232-8 

309-4 
294.3 
201 
317*7 
243-0 



121*2 
307*4 
352 1 
2960 
233-3 

317-3 
296 1 
21-6 
311-6 
243-8 



117-9 
301*6 
354-3 
308*4 
233*9 

3250 
306*4 
23-5 
306*6 
244-4 



115-4 
306-6 
356*5 
320*8 
2339 

332-9 
321*1 
26-0 
304-9 
244*7 



114-5 
318*5 
358-8 
333-2 
234-0 

340-7 
3380 
26-9 
306-9 
244-9 



114-7 
334-5 
1-2 
345-6 
234-0 

348-4 
348*2 
291 
311-8 
246-2 



U.Ash. SraT. 
280*0 293-5 



Dan. Satab. P.Bhad, U. Bhad. Revati. 
306 7 3200 333*3 346-7 360*0 



218 



Day of S. Yr. 

0's Mean L. 
Corrn. for do. 
English date. 
Tamil month. 
Do. - date. 

1870 Mars . 
0's L. Merc. . 
4--0 Jup. . 

Yen. . 

Sat. 



TABLE 

Geocentric (Ipdian) Longitudes of Sun and Major planets at Ujjain 






10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


160 


160 j 


170 


357-0 


6-9 


16*7 


26-,6 


36-4 


46*3 


56-1 


66p 


75-9 


85-7 


95-6 


105-4 


115-3 


1251 


135-0 


xus 


154-7 i 


164-6 


+2-1 


+2*0 


+1-9 


+ 1*7 


+ V4 


+ 1-1 


4-0-8 


4-0-4 


40-0 


-03 


-0-7 


-1-1 


-1-4 


-1-6 


-1-9 


-20 


-2-1 1 


-2-2 


Apll 


Ap 21 


My 1 


My 11 


My 21 


Mv 31 


JelO 


Je 20 


Je 30 


Jl 10 


Jl 20 


Jl 30 


Au 9 


Au 19 


Au29 


S 8 


S 18 j 


S28 


Chit 


Chit 


Chit 


Chit 


Vaik 


Vaik 


Vaik 


Axii 


Ani 


Ani 


Adi 


Adi 


Adi 


Avan 


Aran 


Aran 


Pura 


Pura 


I 


11 


21 


31 


10 


20 


30 


9 


19 


29 


7 


17 


27 


6 


16 


26 


5 ! 


15 



352-3 0-0 7-7 15-1 22-5 25 8 37-1 44*2 51-4 58-2 65-0 71-8 78-4 85-0 91-4 97-7 104*0 1100 

357-5 14-8 33-3 47*7 56*5 55*7 48-2 47-5 56-4 71-0 88-2 106-3 124-7 H2-4 158*3 1704 175-7 1710 

30*0 32-2 34-5 36*9 39*2 41-6 44-0 16*3 . 48-8 51*1 53 1 55-1 56*9 58*6 59*9 61-1 62-1 62-8 

314-1 322-9 332-0' 341-9 352-2 3-0 14*0 25-4 36-9 48*7 60*1 72-3 84-1 96*0 108-2 120*4 132-5 144-8 

245-2 245-Q 244*7 244-6 243*8 242*9 242-0 241*2 240-5 239-8 239*3 238*9 238-3 238*3 238*2 238*2 238-6 238-9 



Eng. date. , Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je 11 Je 21 Jl 1 Jill Jl 21 Jl 31 Ail 10 Au 20 Au 30 S9 S 19 S 29 



1871 Mars ... 148-6 147-1 147-0 148-2 150*1 152-9 

©'sL. Merc. ... 12-1 27*1 36'5 36*8 29-2 2W 

4--7 . Jup. ... 58-0 59-9 61*8 63-8 66-0 68*1 

Ven. ... 29-5 41*5 53-2 65-3 77 88-4 

Sat. ... 256-3 2560 255'8 255 6 255-4 255-1 



156*7 160*8 165-6 
35-7 50*0 66-9 
70-4 72-8 75-2 
99-8 110-8 121*3 

254-9 253*7 252-6 



170-6 

85-5 
77-5 
13L-9 
251-4 



1760 181-8 
103-9 122-0 
79*8 82-0 
141-5 150-6 
250-8 250*3 



187-6 
138-7 
84-3 
158-5 
249-7 



193-8 
151-8 
86-4 
164-4 
249-5 



200*2 
158-6 
88-3 
168*0 
249-4 



206-7 213-4 

155-9 148*4 

90-2 91*9 

168-6 164*3 

249-2 249-5 



220-4 
148*8 
93-3 
158-1 
249*7 



Eng. date. Ap 11 Ap 21 My 1 .My 11 My 21 My 31 Je 10 Je 20 Je 30 Jl 10 Jl 20 Jl 30 Au 9 Au 19 Au 29 S 8 S 18 S 28 



1872 Mars 
q.»s L. Merc. 
+ •5 Jup. 

Ven. 
Sat. 

1873 Mars 
0's L. Merc. 
4--2 Jup- 

Yen. 
Sat. 

1874 Mars 
0V L. Merc. 
4-0 Jup. 

V en. 
Sat. 



8*1 15-5 23-0 

14-2 18-3 11*8 

87-1 88-1 89-3 

334*2 346-5 358 7 

267*2 267-2 267*3 



30-2 37-5 

80 14-1 

90-7 92-4 

11 23 1 

267*2 266-7 



19*)*5 196*6 

354-8 348-9 

118-8 118-2 

32-2 32-3 

278*0 278*3 

22-8 29*8 

332-7 342-6 

150-9 149*9 

10*7 23*0 

288-8 289*2 



193*3 
352-8 , 
118-3 
28-3 
278-5 

36-8 
357*8 
149*2 

35-3 
289*7 



190-0 
4-9 
118-9 
22-0 
278-7 

43-9 
15-7 

148-7 
47-6 

290-1 



187-7 
20-7 

119-7 
16*7 

278-3 

50-8 
34-4 

148-6 
59-9 

290*0 



44-5 
27-4 
94*3 
35-3 
266-0 

186*7 
38-9 

120-8 
15*7 

278-0 

57-7 
53-4 
148*7 
72-0 

289*8 



51-5 58-4 65-3 

43-9 62*4 81-2 

96*2 98-3 100*4 

47*6 59-8 72*1 

265*6 264*9 264*2 



190*9 
94*4 



186-8 188*3 

57'9 76-8 

122-2 123-8 125-5 

18-6 24-1 31*2 

277*7 277*1 276*4 

64*4 71-1 78*1 

71*4 87-2 100*8 

149*4 150*2 151*3 

84*0 96*1 107-7 

289*8 289-3 288*7 



72 1 
99-6 

102-6 
84*4 

263-5 

194-2* 
110*1 
127*3 

400 
275*7 

84-4 

106*2 
152-5 
119*6 

288-2 



78-8 85-4 
U6-8 131*3 
104*8 107 

96*6 108-8 
262*8 262-2 

198-2 202-7 
1211 123-9 
129*3 131*5 
49-6 59-9 
274*3 273-0 

91-0 97-5 
101*3 95-1 
151*0 156*0 
131-6 143.1 
287*4 286-7 



92 
140-7 
109-3 
121-3 
261-4 

2080 
117-4 
133-5 
704 
271-5 

103-9 
98-3 
157-7 
154-8 

285-S 



98-4 
140-6 

111- 7 
133-4 
261-0 

213-5 

112- 8 
135-8 

81-4 
271-6 

110-4 
109-1 
159-5 
166-5 
285-1 



104-8 
133*0 
113-9 
145-8 
2605 

219-5 
118-1 
138-0 
92-8 
2717 

116-8 
124-3 
161-6 
177-5 
284-4 



111*1 

130*7 
116*1 
158-0 
260*2 

225*5 
130-0 

140- 
104-3 
271*7 

123-1 

141- 5 
163-8 
188-5 
283-8 



117- 5 123-6 
138-1 151*1 

118- 2 1201 
170*5 182-9 
260*3 260-5 



231*9 
145*9 
142*4 
116-2 
271-7 

129-5 
159-4 
165*9 
199*0 

283*5 



238-7 
163 
1445 
1281 
271-6 

135-8 
176-9 
1681 
2^9-2 
283 4 



Eng. tlate. Ap 12 Ap 22 My 2 My!2 My 22 Je 1 Je 11 Je 2l Jl 1 Jl 11 Jl 21 Jl 31 Au 10 Au 20 Au 30 S 9 S 19 S 



29 



1875 Mars ... 245*1 248*5 251*2 252*7 253*1 252-7 251*3 248*7 246*4 243*6 242-1 243-4 243*7 246*1 249-7 253-8 

0'sL. Merc. „. 337-1 354*3 13-0 31*5 50*2 67*1 80-8 87*4 83-8 76*9 78 7 89<1 104*0 121-2 139-5 157-3 

4-7 -Jvp. ... 184-7 183-3 182-1 180*9 180-0 179-3 178-8 178-7 178*9 179*4 180-2 181-3 182-6 184-1 185-8 187*9 

Ven. ...318*6 330-3 342*3 3543 6*2 18*1 30-2 42-3 54-0 66*5* 787 90-7 102-9 115-2 127-5 139*9 

Sat. ... 299-7 300-4 301-0 301*6 301*8 301*8 3019 301*4 301*0 300-6 299-9 299*2 298*5 297*7 297*0 296*2 



258-9 
1741 
189*8 
152*3 
295*7 



264-2 
188*7 
191-7 
164-7 
295-3 



Eng. date. Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 Jl 3 Jl 20 Jl 30 Au 9 Au 19 Aii 29 S 8 S 18 S 28 



1876 Mars 
Q's L. Merc. 
4-«5 Jup. 

Ven. - 
Sat. 

1877 Mars 
0's L. Merc. 
4-*2 Jup. 

Ven. 
Sat. 

1878 Mars 
Q's L. Marc. 
-•1 Jup. 

Ven. 
Sat, 



37-6 44*4 51 1 

349 8 7*4 27*1 

218-7 217-8 216*6 

43-4 54-4 64-7 

310-6 311-6 312*5 



272*8 279-0 
3-5 21*6 
251*3 251-5 
352-5 5-0 
321-7 322-6 



285-3 
36-8 

25M 
17-3 

323-6 



57*9 
44*7 

215*3 
74*2 

313-6 

291-1 
47*1 

250-6 
29*4 

3245 



52*1 58*4 64*9 71*0 

14-7 262 29-6 23-4 

281*8 283*0 283-8 284-5 

314 322-7 331-7 341*2 

332*9 334 335*0 336*2 



64*4 
58-9 

214*1 
83*1 

313*8 

296-9 
48*5 

249*8 
42-0 

3*0-2 

77-2 
18-8 
284-8 
352*5 
337-0 



71-0 
67-7 

212-8 
90-6 

313-8 

302-2 
41.1 

248-7 
54 2 

325*8 

83-5 
24-2 

.284-8 
3-2 

337-6 



77*6 84*2 
66*6 59-0 
211-6 210-6 
96-6 99*3 



90*6 
58-6 
209*9 
98-8 

314*1 313-9 313*8 



307*5 312*1 316-5 

38-5 45-9 59*4 

247-4 246-1 244 7 

66-3 78*6 90*8 

326*5 326-5 326*6 

89*9 96*1 102-6 

36-9 53-3 71-5 

284*4 283-6 282-6 

14-3 25-7 37-2 

338-5 338-9 339*2 



971 
67*8 

209*4 
93-8 

313*5 

319*8 
76-3 
243-5 
102-8 

3266 

108-7- 
90-2 

281-5 
49-4 

339-6 



103-5 109*9 
81-9 98*9 

209-2 209-4 
87*4 82-5 

312*9 312-2 

322*4 323-8 
943 113-0 
242*5 241-7 
115-2 127*5 
326*1 325-7 

115-0 121*4 

108-7 125-8 

280-1 278*7 

60-9 72-6 

389-3 339- 1 



116*3 
117*2 
209*9 
81-8 
311*6 

323*3 
130*9 
241-0 
139*6 
325*1 

127*8 
140-6 
277-5 
84*5 
338-8 



122-6 
135-3 
210-8 
84-8 
310*8 

322* 1 
147*5 
240-8 
151-6 
324*4 

134*2 
150*0 
276*4 
96*6 
338*2 



129-1 
152-8 
211-8 
90*9 
310*1 

319*8 
160*9 
241*1 
163*8 
323*7 

140*5 
150*9 

275-4 
108*7 
337-5 



135*3 141-7 

168*5 180*4 

213-8 214*6 

98*5 107-4 

309*2 308*6 



1480 
1851 
216-4 
1170 
308-1 



317*2 
168*3 
241-4 
175-7 
322-9 

146*9 
143-7 
274*6 
120*9 
336*8 



314*9 314-0 

166-1 158-4 

242-1 243 1 

187-8 200-0 

322-1 321-4 



153-2 
140-5 
274-2 
133-0 
3360 



Eng. date. Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je 11 Je 21 Jl 1 Jl 11 Jl 21 Jl 31 Au 10 Au 20 Au 30 8 9 S 19 



1879 Mars 
0's L. Marc. 
4-- 7 Jivp. 

Ven. 

Sat. 



294*5 301*5 

10-8 5*5 

310*8 312*7 

299 41*9 

344-4 345*6 



308*7 
359*8 
314*5 
53-7 
346*8 



316*1 
4*0 
316*0 
65-7 
348* 1 



323*4 
16*0 

317*4 
77-2 

349*1 



330-5 
31*9 

318-5 
88-8 

349*9 



337*4 344-2 350-9 

50-5 69-1 87-8 

319-4 319-9 319*9 

100-0 111*2 121-7 

351-0 351-5 352*1 



35 7: 5 
105*5 
319*7 
131-9 
352-6 



3-6 9*5 

120*8 131-7 

319-3 318-4 

141-5 150 2 

353*0 353*3 



14-9 
134*0 
317*2 
157*5 
353*7 



20*1 
127*2 
316*0 
163*2 
352*7 



24*4 
123*6 
314*6 
165*4 
352*0 



28*0 
128*3 
313*2 
165*2 
351-1 



30-9 
140-4 
312*1 
160-5 
350-3 



159*6 
146*9 
2742 
145-3 
335-3 

S> 29 

32-3 
1561 
310-7 
154*7 
349*6 



Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum. Min. Asvii. Bhar. Krit. Kohi. Mrig. Ardh. Punar. Push Asles 
30 60 90 120 150 180 210 240 .270 300 330 360 13-3 26*7 400 53*3 66*7 800 93*3 1067 120*0* 



XVIII. 



2*7 



mean Sunrise for every ten days from A.D. 



180 


190 


200 | 


210 


220 


230 


240 


250 


260 


174-4 


184-3 


194-1 


204-0 


213-8 


223-7 


233-5 


243*4 


253*3 


-2-2 


-2-1 


-1*9 


-1'7 


- 1-5 


-1-2 




-0%5 


-0-1 


08 


18 


28 


N 7 


N17 


N27 


D7 


D17 


D27 


Pur 


Aipp 


Aipp 


Aipp 


Kart 


Kart 


Kart 


Marg 


Marg 


25 


4 


14 


24 


4 


14 


24 


5 


15 



116-2 121-9 127-5 133-2 138-4 143-7 148*3 1530 156-8 71 

164-4 166-6 176-5 191-0 207-4 224-8 241-9 258-1 2^1*6 

63-0 63-0 62*5 61-8 60-8 69-6 58-3 57'0 55-8 

157-3 169-4 181-8 194-5 206 8 219-6 232-1 245-7 257-3 

239-4 240-4 241*5 242-4 243-4 244-4 245-6 246-8 248-0 

09 19 29 N 8 N18 N 28 D8 D 18 D28 

227-3 234-3 241-6 249-1 256-4 264-0 271*6 279*2 287-2 72 

157- 7 171-8 188-2 205-5 222-8 239-3 253-2 262-4 262-9 
94-6 95-5 96-1 96*5 96 6 96*2 95-7 94*7 93-5 

153-4 152-3 154-5 160-2 167-7 176*7 186*4 196*9 208-0 

250-0 250*8 251*5 252-3 253*4 254-5 255-6 256-7 257-8 

8 18 28 N7 N 17 N 27 D7 D 17 D 27 

129*7 135*7 141-8 147-5 153-3 158-9 164-7 170*1 175-2 73 

167-2. 184-6 202-0 218*6 233-6 244-5 248-0 241*9 236-3 

121-9 123*6 125 1 127-3 1265 128*1 128 6 128*7 128-3 

195-4 207*8 220*8 232-3 244*6 257*0 269-3 281-4 293-5 

260*5 261*2 261-8 262-4 263-3 264-3 265-3 266-6 267*7 

245*4 252-5 259*6 266-S 274-3 281- 8 289'3 296-9 304-4 74 

180*8 197*9 213-8 226-2 232*2 228-8 221*6 222-0 231-0 

146-7 148-8 150*7 152-6 154*3 155-7 157-2 158-2 158-.7 

139-5 152-2 164-2 176-6 188-9 201-4 2l3*a 226*4 238-8 

271*5 271*9 272-4 272-8 273-7 274-5 275*4 276-5 277-6 

142-1 148-2 154-3 160*5 166-5 172*6 178*7 184-6 190-5 75 

193-4 207-2 215-8 215-5 207-7 205*2 211*9 224-7 240*6 

170-2 172-4 174-6 176-8 178-8 180-7 182*5 184*2 185*7 

218-8 227-4 234-4 239*7 241-4 239*8 233*4 228-2 225*9 

283-0 283*2 283*3 283*5 284 3 £85*1 285 7 286-7 287*8 

9 19 29 N8 N 18 N 28 D8 D 18 D28 

270*3 276*4 282-8 289*6 296-3 303*3 310*1 317*1 324*3 76 

198*9 200*6 193-6 189 2 194*4 206*0 221-4 238*4 255-9 

193-9 196-0 198-2 200-4 202-6 204*7 206*9 209*0 211*0 

177-2 189-5 202-0 214*5 227*2 239*8 252*1 265*0 277*5 

294*8 294*8 294*9 294*9 295*5 296*0 296*6 297*6 298*7 

8 018 28 N 7 N 17 N 27 D 7 D 17 P 27 

154*4 160-6 167*2 173*5 179*8 186*3 192*6 199*0 205*5 77 

180-1 173-7 176-0 186*4 200-9 217*5 234*8 252-0 268*2 

218*2 220*2 222-3 224*4 226*6 228-8 231-1 233-4 235*5 

127 6 138-5 H9.7 161 -4 173-1 185 197-1 209*5 221*9 

307-4 307-1 306*9 306*7 307*0 307*5 307*8 308*7 309*5 

334-4: 315*9 318*8 322*4 326*8 331-2 336*4 341-1 347*3 78 

158- 1 166-5 180-4 196*6 213-9 231 1 247-3 261-8 271-3 
244-5 246-0 247*7 249 5 251-7 253-6 255*9 258*2 260*5 
211-8 224-0 235-4 247*2 258-3 269*4 279-0 290 299*6 
320*6 320*2 319-9 319*5 319*5 3197 319*7 320-3 321*0 

166*2 172-7 179-2 185*8 192-3 199-1 205-8 212-5 219*4 79 

159- 7 175*6 192-9 2101 226-9 242-2 2531 257*0 251-5 
274*6 275-2 276-1 277-4 278-9 280-5 282-5 284*5 286*6 
157-6 169-9 182*3 195-0 207*4 220-1 232*6 245*2 258*0 
334-5 333-8 333*2 332*5 332-4 332-2 332-2 3326 333-1 

9 19 29 H 8 N 18 N 28 D 8 D 18 D 28 

330 31*6 29-6 26-8 24-2 21-9 20-7 20*8 22-1 80 

173-3 191-0 207-9 223*6 235-7 241*4 237*4 230*2 231-2 

310-2 309*5 308-8 308*6 309*0 309*8 310*9 312'3 313-9 

1500 1601 153-3 159*4 167*3 176-5 186-2 197-0 208-0 

348-7 348-0 347*« 346*5 346-2 345*8 345-5 345<7 345*8 



to A D 1879. 



270 


280 


290 


300 


310 


320 


330 


340 


350 


360 


263-1 


273-0 


282-8 


292*7 


302-5 


312-4 


322-2 


332-1 


342-0 


351-8 


+0*3 


+0*6 


+i-o 


+ 1"3 


+ 1*6 


4-1*8 


+2-0 


4-2-1 


+2-2 


+9*2 


Ja6 


Ja 16 


Ja26 


F5 


F15 


F25 


Mr 7 


Mr 17 


Mr 27 


Ap6 


Marg 


Tai 


Tai 


Tai 


Masi 


Masi 


Masi 


Pang 


Pang 


Pang 


25 


5 


15 


26 


6 


16 


26 


6 


16 


26 



160-5 163-2 165*0 165-9 165*6 163*7 160*8 157-0 153-0 149*7 

279-4 278*3 270*7 267*2 277*1 290*8 307-3 323-2 3420 0*1 

54*5 53*6 52-9 52*5 52-5 52*9 53*6 54*5 55-7 57*1 

270-0 282*8 295-3 307*9 320-3 3330 345-3. 357*8 10*1 22*1 

249*1 250*2 251-2 252*4 253-2 253-9 254-8 255*2 255*7 256*2 

Ja7 Jal7 Ja27 F6 F 16 F 26 Mr 7 Mr 17 Mr 27 Ap6 

294*9 302*9 310*6 318*4 326*1 334*0 341*6 349-3 356*8 4*5 

255*5 252-2 258-4 271-2 287*3 305-0 223 1 341 357-8 11*2 

92'3 91*0 89*6 88-4 87*4 86*7 86*2 86*0 86*0 86'8 

219*2 230 9 242-6 254*7 266*9 279*0 291*2 303*3 315-6 328*0 

259-0 260*1 261*2 262-4 263*3 264-3 2652 265-9 266-5 267-1 

Ja6 Jal6 Ja 26 F5 F 15 F25 Mr 7 Mr 17 Mr 27 Ap 6 

180-2 1850 189-5 193*4 197-0 199-7 201-7 202*6 202-5 200*9 

239-6 250-7 265-8 283-1 301*2 318*9 334*7 3501 358-8 358*5 

127*8 127*1 126*1 124*8 123'5 122-1 120-9 119*9 119*0 118*4 

305-6 317*4 328*8 3399 350*6 1*2 10*6 19*1 26*6 31-1 

268*8 270*0 271-2 272*3 273-4 274*4 275*4 276*2 276*9 277*7 

312*1 319*6 327*3 334-8 342-3 349*8 3572 4*7 11*8 19'0 

245 261*7 279*3 297-9 314*0 328-8 3390 341-1 334-3 331*6 

159*2 159-3 1590 158*5 157*8 156*5 155*3 154-1 152-6 151*7 

251-5 264-1 276*7 289-5 302-0 314*1 326*6 339*2 351*7 4-4 

278-8 280*0 281*2 282-3 283*5 284-7 285*8 286*7 287-7 288*5 

196-5 202*4 208-0 213-6 219*1 224-3 229-5 234-2 238-6 242*8 

257*8 275-6 292*7 307-9 319-4 323-8 318*3 312*4 316*3 328-0 

186-9 1 87*9 188-6 189-2 189*3 189*0 188*7 187-8 186*8 185*5 

227*2 234*2 238*8 247*4 256-7 266*9 277*6 288-7 300*2 311-5 

288*9 290*1 291*3 292-4 293-6 294*7. 2960 297*1 298*2 299*3 

Ja7 Jal7 Ja27 F6 F 16 F26 Mr 7 'Mr 17 Mr 27 Ap 6 

331*4 338*5 345-5 352-7 359*8 6*7 13*6 20-5 27*4 34-3 

272*8 288-6 301-1 306*4 302*2 295-5 297-4 307*8 322 3 340*6 

212*9 214-6 216-1 217-3 218*3 219*2 219*7 219*9 219-5 219*1 

290*0 302-4 314-8 327*0 339*2 315*4 3-2 14*9 26*6 37*9 

299*6 300*8 302 303*1 304-3 305*5 306*7 307*9 309 310*1 

Ja6 JalG Ja26 F5 F }5 F 25 Mr 7 Mr 17 Mr 27 Ap6 

211-9 218*4 224-7 231-1 237*5 244-1 250*5 256'9 263-4 269*6 

281-5 289*3 287*4 279*7 278*5 287*2 301-2 318-1 336*4 355*0 

237*8 400 242*0 2438 245'6 247*2 248*6 249*8 250*7 251*3 

234*2 246*5 258*9 271-5 284*0 296*6 309*0 321*4 333*8 346*2 

310*4 311*5 312-6 313*7 314*9 316*1 317-4 318*7 320*0 321-2 

353-3 359*0 5-2 11*3 17*5 23-7 29-9 360 42-6 48*9 

272*6 265*2 261*6 2674 279-9 2960 313-8 3321 350-3 7*2 

262*9 265*2 267-5 269-8 272*0 274*0 276*1 278*0 279*8 281*4 

307*5 3140 317*5 317*9 313-7 307-9 305*2 3021 304-2 310-9 

321-7 322-7 323\8 324*8 326*0 327*2 328*5 329*8 331*1 332-3 

226*1 233 240*0 246-9 2540 261*0 268*3 275-5 282-6 289-9 

245-4 248-5 259-2 274-4 291-7 309-8 3277 344*8 359-6 9-1 

288*8 291*0 293-4 295*8 298*1 300*5 302-9 305-34 307*5 309*6 

270*9 283*3 295*8 308-4 320-8 333-3 3460 358*3 10*6 22'6 

333-6 334-5 335*4 336-3 337*4 338-5 339*7 3410 342-3 343*5 

Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 Mr 7 Mr 17 Mr 27 Ap 6 

23*8 27-0 30*4 34*3 37-8 43-6 48-7 53-8 59*2 64-5 

240*8 255-1 271*9 289*6 307*6 324-7 339% 348-7 351*7 346*9 

315-8 317*8 319*9 322-2 3245 325*8 329*3 331*7 334-1 336-5 

219*6 231-3 243*3 255-3 267*4 279*9 291*8 303*9 316*2 328*6 

346*1 346*8 347*6 348-2 349*4 350*5 351-5 352*7 354-1 355*4 



Mag. P.Phal. (J.Phal. Hast. Chit. Srati. Visa. Amir. Jyesh. Mula. P.Ash. U.Ash. Srar. Dan. Satab. P.Bhad. U.Bhad. Reyati. 
183*3 146*7 160*0 173*3 186*7 200*0 213*3 226*7 240*0 253-3 266*7 280*0 293*3 306*7 3200 333*3 346*7 360*0 
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Day of S. Yr, 

0's Mean L. 
Corrn. for do. 
English date. 
Tamil month. 
Do. date. 



357*0 
4-2-1 
Ap 11 
Chit 
1 



6-9 
4-2-0 
Ap21 
Chit 

11 



TABLE 

Geocentric (Indian) Longitudes of Sun and M&jor planets at Ujjain 



10 20 



16-7 
+ 1-9 
My 1 
Chit 

21, 



30* 40 



26-6 
+1-7 

My 11 My 
Chit 
31 



36-4 
41'4 
21 
Vaik 
10 



50 1 60 



46-3 

+ 1-1 

My 31 
Vaik 
20 



56-1 
+0-8 
Je 10 
Vaik 
30 



70 GO 90 [ 100 r 110 f 120 130 140 150(160 170 



66-0 
+ 04 
Je 20 

Ani 
9 



75-9 
+ 0*0 
Je30 
Ani 
19 



85-7 
-0-3 
Jl 10 
Ani 
29 



95-6 
-0-7 
Jl 20 
Adi 
7 



105-4 
-M 

Jl 30 
Adi 
17 



115-3 
-1-4 
Au9 
Adi 
27 



125-1 
- 1*6 
An 19 
Avan 
6 



135-0 
-1-9 
Au29 
Avan 
16 



144-8 
-2-0 

S 8 
Avan 

26 



154-7 
-21 
S18 
Pur 
5 



-2*2 
S28 
Pur 
15 



1880 Mar s 
0's L. Merc. 
+•4 Jup. 

Ven. 
Sat. 

1881 Mars 
0's L. Merc. 
+•2 Jup. 

Ven. 
Sat. 

1882 Mars 
0's L. Merc. • 
-•1 Jup.. 

Ven. 
Sat. 

Eng. Date. 

1883 Mars 
© r s L. Merc, 
+*6 Jup. 

Ven. 
Sat. 

Eng. Date. 

1884 Mars 
0's L. Merc. 
4- -4 Jup. 

Ven. 
Sat. 

1885 Mars 
©'* Ij. Merc. 
+•1 Jup. 

-Vwrt. 

Sat,' 

1886 Mars 
0's L. Merc. 
— --I Jup. 

Ven. 
Sat. 

Eng. Date. 

1887 Mars 
0's L. Merc. 
4-'6 Jup. 

Ven. 
Sat. 

Eng. Date. 

1888 Mars 
©'s L. Mere. 
4--3 Jup. 

Ven. 
Sat, 

1889 Mars 
0's L. Merc. 
+•1 Jup. 

Ven. 
Sat, 



90-9 96-9 103-0 108-9 115-1 121-3 127-4 133-8 140-1 146-4 1528 1592 165*7 172 2 
26-7 45-7 64-5 83-1 99-1 111-5 116-6 111*5 105*6 108-6 119*7 135-6 151-8 1697 
338-6 340-9 343-2 345-4 347-5 3495 351-2 352-7 353-9 355-0 355-7 356-0 356*1 355-6 355-1 354'2 353*2 3518 



67-5 73*2 79-1 
341-5 343-2 353-7 



84-9 
8-8 



334*7 346-9 359*2 n-5 23-6 36-0 48-1 60'5 72*6 84*9 

354-9 356-5 358-2 359-9 1*1 2-2 3-3 40 4-8 5*6 

312-7 320-2 328-0 335-6 343*2 350*6 358*0 5-4 12-5 19-7 

332-1 346*3 3'6 22-3 41-3 59*8 76-7 90-b 97-8 95-8 

6'2 8-6 11*0 13-4 15*8 18*2 20 5 22*6 24 6 26-5 

30-3 29'3 24*3 17-2 13-9 13-9 17-4 23-5 31-0 39 9 

7-9 9-2 10-5, 11-9 13-2 14-4 15*6 16 6 17-5 18-6 



97-2 109*3 121*8 133-9 146-2 158-5 171-0 1834 



5-8' e-i 



26-5 
88-0 
28*2 
49-8 
191 



33-3 
88-9 
29*7 
60- 1 
19-4 



6*4 

39 9 
98*6 
30-9 
70-6 
20-3 



6-2 5-9 5-7 5-3 48 



46-1 
113-1 

31-8 
82-2 
20-4 



52*1 
130- 1 
32*4 
93-4 
20-4 



58*0 63-4 

148*1 165-8 

32-7 32-6 

104-9 116-8 

20-5 19*9 



68-3 
182*8 

32-3 
128-5 

19-4 



84-3 


89*0 


94*1 


99-3 


104-7 


110*3 


1160 


121*8 


127*7 


133*7 


139*8 


146*0 


152-4 


158*6 


165*0 


171-6 


178*1 


IcH'S 


340-7 


358-9 


17-8 


36-4 


53-9 


68*9 


78*1 


77-9 


70-5 


69*2 


77*4 


91*2 


108-0 


125-9 


144-1 


161-4 


1 177-2 


189-2 


33-8 


36*0 


38-3 


40-6 


42*9 


45*3 


47-8 


50*1 


52*3 


54-6 


56-9 


58*9 


60*9 


62-6 


64-1 


65-4 


66-5 


67-2 


11-2 


23*6 


35-8 


48-3 


60*0 


724 


84*5 


96-4 


108*3 


120*1 


132-1 


143-4 


155-1 


166-8 


177-6 


1886 


199*3 


203-9 


20-0 


21-3 


22-6 


24-0 


25*4 


26-8 


28-1 


293 


30*4 


31*5 


32-3 


33-1 


33-9 


34-2 


34-5 


34-8 


34*5 


34-2 


Apl2 Ap 22 My 2 


My 12 My 22 


Je 1 


Jell 


Je 21 


Jl 1 


Jl 11 


Jl 21 


Jl 31 


An 10 Au 20 Au 30 


S 9 


S 19 




330-4 


338*1 


345-9 


353-5 


1-1 


8-7 


161 


23-4 


30*6 


37-7 


4^-8 


51*5 


58*2 


64-7 


71-1 


77*4 


83-3 


OV / 


356*5 


15-0 


32-7 


48-0 


58-2 


59-5 


51-9 


49-6 


56*9 


70-6 


87-2 


105-3 


123-7 


141-6 


157*9 


171-0 


177-8 


1751 


62-1 


63-8 


65-6 


67-5 


69-7 


71-8 


74*1 


76-4 


78*7 


81-0 


83-3 


85*6 


87-9 


89-9 


91*8 


93-8 


95-6 


97-6 


318-9 


330-8 


342*8 


354-8 


6*7 


18*6 


30-6 


42-8 


54*9 


67-0 


79*9 


92*4 


103-4 


115-7 


1280 


140-4 


153-8 


165-2 


32-7 


34-0 


35-3 


36-6 


37*9 


39*3 


40*7 


41-9 


43*1 


44-4 


45-4 


46-4 


47-4 


48-0 


48*6 


49*1 


49-1 


490 


Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 


Jl 10 


Jl 20 


Jl 30 


Au 9 


Au 19 


Au29 


S8 


S 18 




105-4 


107-6 


111-9 


115-9 


120-6 


125*4 


1308 


136-3 


141*8 


147-6 


153-5 


159*7 


165*8 


172-2 


178*7 


195*1 


191-9 




9-9 


25-7 


37-3 


40*8 


34*3 


30- 1 


35-4 


48-0 


64*3 


82*6 


101-3 


119-5 


136-5 


150-9 


160-2 


160-3 


152-9 


1500 


91-3 


92-1 


93-2 


94*5 


96-1 


97-9 


99-7 


101-7 


103*8 


106-0 


108-2 


110-4 


112*8 


U5-0 


117*3 


119-5 


121*6 


1236 


43*7 


54*6 


64-6 


74-1 


82*9 


89-9 


94-9 


97-2 


•35*5 


89-9 


84*2 


79-6 


81*6 


83-8 


90-2 


98-0 


107*1 


11 (4 


45-5 


46-7 


47-9 


49-1 


50*5 


51-9 


53-3 


54-6 


55-9 


57-2 


58-3 


59-4 


60-5 


61-4 


62*2 


63-0 


63-3 


DO 


346*3 


354 1 


1-7 


9-2 


16*8 


24*0 


31-4 


38*8 


45-6 


52-8 


59*6 


66-5 


73*3 


79-5 


86-1 


92-4 


98-5 




16-1 


21-6 


17-1 


11-0 


14*0 


25*6 


41*3 


59-5 


78*3 


96*9 


114*0 


loU'l 


141*3 


144-3 


137-8 


132*9 


lo/'O 


149-C 


122-5 


122-3 


1225 


122*8 


123-5 


124-5 


125*8 


127-2 


128-9 


130-8 


132*8 


134-8 


136-9 


1391 


141*2 


143*4 


145-6 


147-8 


353-0 


5-5 


17-8 


30-1 


42-4 


53-9 


66*8 


79-1 


91*3 


103*5 


115-9 


128-0 


140-1 


152*1 


164*2 


176*2 


188-3 


200-3 


58-6 


59-6 


60-7 


61*8 


63-1 


64-4 


65*7 


67-0 


68-4 


69-8 


71*2 


72-5 


73*8 


74-7 


75-6 


76-5 


77-1 


77-7 


134-0 


1340 


135*3 


137*3 


1400 


143-7 


148*0 


152*7 


157-6 


163-0 


168-6 


174-6 


180-5 


186*8 


193*2 


199-9 


206-5 


213-4 


0-1 


352-7 


358-6 


3-3 


18*5 


36-2 


55*1 


73*9 


92*1 


108-6 


121*2 


126-8 


122*5 


116-0 


115*6 


128-7 


143-4 


160-4 


155-6 


154-5 


153*7 


152*9 


152*8 


152*9 


153*2 


154*1 


155-0 


156-0 


157-5 


159-2 


1610 


162-9 


165*0 


167-0 


169-1 


171-3 


3^3-8 


322*3 


331*7 


342*0 


3531 


3*7 


14-7 


.26*1 


37*8 


49-6 


61-3 


73-2 


85*1 


97*1 


109-3 


121-5 


133-6 


145*9 


71*9 


72-8 


73-7 


74*6 


75*8 


77-0 


78-1 


79-4 


80-7 


82*1 


83*5 


84*8 


86-1 


87*2 


88*3 


89*4 


90-3 


91-1 


Ap 12 Ap 22 My 2 My 12 My 22 


Je 1 


'Je 11 


Je21 


Jl 1 


Jl 11 


Jl 21 


J131 


Au 10 Au 20 Au 30 


S9 


S 19 


S29 


2*4 


9-7 


17*3 


24-6 


31*9 


39-0 


46* 1 


53*2 


60-2 


66-9 


73-8 


80-8 


87-0 


93*5 


99-9 


106-1 . 


112-4 


118-8 


333*9 


343 1 


357*3 


14-8 


33-6 


52*7 


70-9 


86-0 


101-1 


108-4 


105-5 


98-3 


99-4 


109*3 


123-9 


140*7 


158-5 


176-1 


189*4 


188-1 


186-8 


185-5 


184-5 


183*6 


183-1 


182*9 


183-0 


183-3 


184-0 


184*9 


186-2 


187-6 


189-4 


191*2 


193-2 


195-1 


30*4 


42-3 


54-4 


66-2 


77-3 


89-1 


100-3 


111*3 


121-8 


131*8 


141-3 


149*7 


156-6 


161-5 


163*9 


1621 


156-6 


150-2 


85*4 


86-1 


86-8 


87-5 


88*5 


89-6 


90-7 


92*0 


93-3 


94*6 


95*9 


97*2 


98-5 


99'8 


1010 


102-2 


1032 


104-2 


Ap 11 Ap21 My 1 My 11 My 21 My 31 Je 10 Je 20 


Je30 


Jl 10 


J120 


Jl 30 


Au 9 


Au 19 


Au29 


S8 


S 18 


S28 


1780 


174-2 


170-2 


168-3 


169*6 


170*5 


173*9 


175-7 


179-4 


183*4 


188*3 


193-6 


199-2 


205*0 


2111 


217-4 


224-2 


230-8 


335*1 


351-9 


10-9 


29-2 


480 


65*5 


80-0 


88-9 


88-3 


80*9 


79-9 


88*2 


102*1 


118*7 


136-8 


154-6 


171-8 


187-3 


223*3 


222-4 


221-3 


220-6 


218-9 


217-5 


216*3 


215 2 


214-4 


213-6 


213*3 


213*4 


213*8 


214-6 


215*7 


216-3 


218*2 


219-9 


335*2 


347-5 


359-7 


12*2 


24*2 


36*5 


48*8 


60-0 


731 


85'6 


97-7 


110-0 


122*4 


134*4 


146-9 


159-0 


171-5 


183-9 


99*2 


99-6 


1000 


100-5 


101-3 


102*2 


103- 1 


104-3 


105-5 


106-8 


108-1 


109*4 


110*6 


112*0 


113*3 


114-6 


115*7 


116-8 


16-9 


24*2 


31-4 


38-6 


45*6 


52*4 


59-4 


66*2 


73*0 


79-6 


86*4 


92*8 


99*4 


105*8 


112*2 


1J8*7 


124*8 


131-1 


347-1 


6-8 


24-6 


424 


57-8 


68*3 


70-5 


63-3 


60*2 


671 


80*1 


96-4 


114-5 


132*7 


150*4 


166-9 


179-8 


186*9 


255-7 


255*9 


255*7 


255*3 


254-7 


253-7 


252-5 


251*2 


249-9 


248-6 


247-4 


246-4 


245-7 


245-5 


245*4 


245*6 


246-2 


247-2 


28*2 


25-8 


20*2 


±4-1 


11-0 


12*0 


16-2 


22-6 


30-7 


40*0 


51*2 


60*2 


711 


82*1 


93-7 


105-2 


117-1 


,129-0 


113*2 


113-4 


113-4 


113*4 


114*1 


114*8 


115-5 


116*5 


117-5 


118*3 


119-8 


121-1 


122-4 


123-7 


125-0 


126-4 


127-6 


1287 



Mesh.Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum. Min. Asvn. Bhar. Krit, Rohi. Mrig. Ardh. Punar. Push. Asles, 
30 60 90 120 150 180 210 240 270 300 330 360 13*3 26-7 40-0 53*3 66'7 80'0 93-3 106*7 120*0 



xvni. 



mean Sunrise for every ten days from AD. 1880 to A D, 1^889. 



ISO 


190 


200 


210 


220 


230 


r 240 


250 


260 


270 


280 


290 


300 


310 


320 


330 


340 


360 


360 


174-4 


184-3 


194-1 


204-0 


213-8 


223-7 


233-5 


243-4 


■253-3 


263 1 


273*0 


282-8 


292*7 


302-6 


312-4 


322-2 


332 1 


3420 


351*8 


-2*2 


-2-1 


r-1'9 


-1-7 


-1-6 


-1-2 


- 0-9 


-0-5 


- 0-1 


4-0-3 


+0*6 


4-1*0 


4-1-3 


4-1*6 


4-1*8 


4-2-0 


4-2-1 


4-2-2 


4-2-2 


08 


018 


28 


isf 7 


N 17 


N 27 


D7 


D 17 


D27 


Ja6 


Ja 16 


Ja 26 


F5 


F15 


If 26 


Mr 7 


Mr 17 


Mr 27 


Ap6 


Pur 


Aipp 


Aipp 


Aipp 


Kart 


Kart 


Karl 


Marg 


Marg 


Marg 


Tai 


Tai 


Tai 


Masi 


Masi 


Masi 


Pang 


Pang 


Pang 


25 


4 


14 


24 


4 


14 


24 


5 


16 


25 


5 


15 


25 


6 


16 


26 


6 


16 


26 



179*0 185-7 192-2 199-0 205-9 212-8 219*9 226-9 233-8 

187*1 203-3 216*7 224*9 224*0 216*4 214*3 221*5 234-6 

350*5 3492 348*0 347*0 346*2 345*6 344*6 345*8 346*6 

195-7 208-1 220-5 232*8 245*1 257-3 269*6 281*9 294*0 

4-5 3*3 2-2 1*0 0*4 359*9 359*3 359*3 369*2 



72*9 76-9 80*0 

197-6 207-6 209*8 

31*6 30-5 29-2 

140-7 152*8 164-8 

18-7 17*9 17*2 



82-5 83-9 84-2 83*0 $1*6 77*1 

203*1 198*0 202-9 214*4 2*^9*7 246*8 

27*8 26*4 25*1 24*1 23*2 22*6 

177*2 189*5 202-0 214*4 227*0 239*6 

16-3 15-5 14*7 13-8 13*6 13-2 



191*5 198-4 205*3 212*2 219*4 226*4 233*4 241*0 248*4 

194-3 189*7 183*9 184*9 194*8 209*2 226*6 243-1 260*2 

67-7 67*8 67*5 67*0 67*2 65-1 

218*5 226*9 233*3 238*9 240*4 235*6 

33*9 33*2 32-4 31-6 30*8 300 



63*8 62*5 61*2 
229*1 224-2 223-4 
29*2 28*6 28-0 



9 19 29 N8 N 18 N 28 D8 D 18 D 28 

94*7 99*9 104-7 109-3 113-2 116*5 119*7 120*9 121-2 

167-5 167-7 177*3 190-2 206-6 223-8 240-9 257*5 271*5 

98*5 99*7 100*4 101*0 101*0 1U0-9 100*4 99*5 98*6 

177*7 190-2- 202-6 215*0 227 7 240*3 262-8 265*5 278 

49*0 48-4 47-8 47'3 46*5 45*7 44-8 44*1 43*4 

8 18 28 N 7 N 17 N 27 D7 D 17 1)27 



205-7 
167*0 
125-4 
127-7 
63*8 

110-5 
164-6 
150-0 
212-1 
78-3 



212-5 
169*9 
127-2 
139*1 
63*6 

116-3 
181*7 
152-1 
224*1 
78*2 



219*5 226*9 

185-7 202-9 

128-7 130-1 

160*0 161-7 

63-4 63-2 



220*2 227*0 

178*0 195-5 

173*5 175-7 

158-2 170-5 

91-9 92-2 



121-7 
199-2 
164*2 
236*7 
78*1 

234-7 
211-7 
177*8 
1S2-9 
92-4 



127-2 
216*3 
156*1 
247*3 
78*0 

241*9 
225-4 
180*0 
195-6 
92-6 



234*7 
220*2 
131-2 
173-4 
62-4 

132*3 
231-9 
157-7, 
258*4 
77*4 

249-2 
233-8 
182-1 
208-1 
92-3 



241-4 
236-9 
132-1 
185*6 
61-5 

137*0 
244-3 
159*3 
269-5 
76*8 

256*4 
233-2 
184-0 
220*7 
92-0 



248-5 
251-7 
132-6 
197-6 
606 

141-3 
250-1 
160*6 
280*1 
76*2 

2640 
225-5 
185-9 
233-2 
91*6 



256-3 
262-5 
132-8 
209-2 
69-7 

145*2 
246-8 
161-7 
2b9-7 
75-6 

272-1 
223-2 
.187-7 
246-0 
90*9 



264-0 
266*2 
132-8 
222-2 
58*9 

148*6 
239-5 
162-6 
298-8 
74-7 

279*9 
230*0 
189-2 
258*6 
90-1 



9 19 29 N8 N 18 N 28 D8 D 18 D 28 



124-8 
192*9 
197-2 
147-3 
1051 



130-8 
207-4 
199-4 
148-0 
105-6 



136-6 
216-9 
201-4 
152-0 
106-1 



142-3 
218-5 
203-7 
158-7 
106-5 



147-9 
210-9 
205-9 
167-0 
106-5 



153-5 

207- 2 

208- 1 
176-2 
1064 



158-6 
211-3 
210-2 
1865 
1063 



163-7 
224-3 
212-4 
197*2 
105*8 



168-6 
239-8 
214-4 
208-3 
106*2 



8 18 28 N 7 N17 N27 D 7 D 17 D 27 



238-0 245-0 

199-0 203-4 

221-6 223-6 

196-2 208 6 

117-8 118*5 



252-1 
197-9 
225*6 
221*0 
119*2 



137*3 143*3 149*4 

1846 176-8 176-5 

248*4 260*4 251-5 

141*2 163-1 165-3 

129*8 131-0 132*3 



259-5 
191-6 
227-7 
233-3 
119-9 

155-6 
186*1 
253*3 
177*7 
133-6 



267-0 274*5 

194*1 204-8 
229-9 

245-4 267-8 

120-1 120:3 



161-6 
1990 
256-2 
190-0 
133*7 



167*4 
215-1 
257-4 
202-5 
133-8 



282-0 
219-2 
234-4 
270-0 
120-5 

173-2 
232-2 
259-6 
214-9 
133-9. 



289-7 

235- 8 

236- 6 
282-2 
120*1 

179-1 
249*5 
261-8 
227-6 
133-8 



297*4 
253-4 
238*9 
294-3 
119-7 

184-7 
266-5 
264*1 
240*1 
133-7 



81 



82 



83 



84 



85 



86 



87 



88 



89 



90 



241-1 248-4 255-8 263-1 270*7 278-2 285*7 293*3 300*9 308*7 

250-6 268*1 286-6 302-7 318-2 329-8 334-3 328-1 332*8 326*8 

347-5 349-5 360-2 351*9 353*8 356*0 358*1 

305-8 317-7 328-9 340*0 350*7 0*9 10*1 

359*1 359*6 0*2 0-6 1*6 2-5 3-5 



0-3 2-7 5*1 
18-6 25-1 29-3 
4-7 5*9 7*2 



73-4 700 68-1 66-9 67-1 68*6 70*8 74-2 77*9 82*0 

264-4 281*5 297-4 310-3 3162 312-7 305*5 307*1 317*2 331*8 

22-2 22-2 22 : 6 23-3 24-3 25-6 27*1 28*8 .30-7 32*8 

252*1 234*7 277*5 290-1 302-7 316-2 327'8 340 2 352-3 4-7 

13*0 13-3 13-5 13-8 14*5 15*3 16*0 17*1 18-3 19*6 

256*2 263*4 270*9 278*7 286*4 294-2 301-9 309*9 317-8 325*6 

276 5 290-4 298-3 297*6 289*8 286*9 29^-3 310-2 327-1 345-3 

59*9 68-8 58-0 57*4 67-2 57'5 58*0 58*7 59*7 61*1 

225-5 230-8 238*1 246*9 256'4 266-8 277-7 289-0 300*3 312*2 

27-4 27-3 27-3 27-3 27-8 28'3 28*9 30-0 31-0 32-0 

Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 Mr 7 Mr 17 Mr 27 Ap 6 



120*5 118-9 

281*0 281-8 

97-3 96*1 

290*6 302*9 

42*6 42*3 



115*7 
274*2 

94*2 
315*2 

42-0 



111-8 
270*9 

93*5 
327*5 

41-7 



108-2 10f -4 102*6 101*9 102*5 104*2 

277*3 290*2 306*5 324*4 343*0 1*1 

92*4 91*6 90*8 90*5 90*5 90*9 

339*5 351*7 3*5 15*4 27*1 38-1 

42-1 42-5 42-8 43*5 44-2 44*9 



Ja6 Jal6 Ja 26 F5 F 15 F 25 Mr 7 Mr 17 Mr 27 Ap 6 



271*6 
260-1 
132-4 
234-5 
58-1 

151-0 
240*0 
163*2 
306-5 
73-9 

288-0 
243-0 
190-6 
271-3 
89-3 



279*5 2 87-3 

254-7 258-2 

131-7 131*1 

2*7*0 259*4 

57-5 57-0 



162- 9 
249-4 

163- 5 
312*8 

73-1 

295-5 
259-1 
191*7 
283-9 
88-5 



153-3 
263-5 
163-5 
316-6 
72-3 

303*2 
276-5 
192-6 
296*4 
87-7 



295*1 
269*4 
129*5 
272-0 
56*5 

152*5 
280*3 
1630 
316*8 
71*6 

311-2 
294*5 
193-3 
o09-0 
86-9 



303-1 
284-7 
128-2 
284-5 
56-4 

160-4 
298-2 
162-2 
309-6 
71*3 

3189 
311*5 
193-4 
321*4 
86*3 



310*9 
302*2 
126*8 
297*1 
56*4 

147-0 
316-2 
161-3 
303 1 
71*0 

326- 9 

327- 4 
193*4 
334-1 

85*7 



318-8 
820-4 
126-5 
309-3 
56-4 

143-2 
333*4 
160-2 
299*6 
70-7 

334*8 
339-5 
193-0 
346*4 
85-2 



326-8 334*6 342*5 

338-5 355-8 10-5 

124-4 123*4 122-7 

321*9 334*3 346*7 

56*8 57*2 57*7 



139*3 
348-9 
158*8 
300*2 
710 

842*3 
344*4 
192-4 
^358-7 
85-2 



136*3 
359*8 
157-6 
303*9 
71-3 

350-1 
339-4 
191-4 
11-0 
85-2 



134-4 
2*4 
156*3 
310*0 
71*6 

357*7 
334*3 
190-2 
23-2 
•85*2 



Ja 7 Ja l7 Ja 27 F6 F 16 F 26 Mr 7 Mr 17 Mr 27 Ap 6 

173-5 177-2 380-9 183-8 186*9 187-2 186*2 1S5*8 183-6 170*5 

267-0 274*7 291-9 307*7 320*4 325-7 322-2 315-4 317*4 327*9 

216-3 218*0 219-6 221*1 222-2 223*0 223-8 224-1 224-1 223*7 

219*7 231-G 243-6 255*6 267*9 280-1 292*3 304-4 316'7 329*1 

104-6 103-8 103-0 102*1 101*3 100*6 99*9 99*6 99'3 99*1 

Ja 6 Ja 18 Ja 26 F 5 F 15 F 25 Mr 7 Mr 17 Mr :-7 Ap 6 

305*2 31^-8 320-5 328-2 336*0 343-4 851-1 358*5 5*9 13*3 

270-8 287*1 300*4 308-3 306*7 299*0 298*1 306*9 321*0 338*1 

241-1 243*3 245-5 247-4 249*2 250-a 262-4 253*5 254*5 255*5 

306-0 318-0 329-2 340-0 350*8 0*6 9'8 17*9 24*2 27*6 

119-4 118-6 117*8 1170 116*2 115*4 114*7 114*2 113*7 113*2 

190-3 195-9 201-2 206-2 211*3 215-7 219*9 223-5 226*6 229*1 

280-4 290-2 291-2 283*8 280*4 286*5 299*1 315-7 333*7 352-7 

266-4 268*6 271-0 273-4 275-5 277-6 279-7 281*7 283*6 285*6 

262-8 265 ; 4 2780 290*6 303-2 315-8 328*3 340*7 353*2 6*6 

133*5 132*9 132-3 131-6 130*9 130-i 129*3 128*6 127-9 127*2 



Mag. P.PhaL U.Phal. Hast. Chit. Svati. Vi*a. Anur. Jyesh. Mula. P^Ash. U.Ash. Slav. 
133*5 146-7 160*0 173*3 186*7 200*0 213'3 226-7 240*0 253*3 266*7 280*0 293*3 



Dan. Satab. P.Bha'J. ILBhad. Kevati. 
306*7 320 333-3 346 7 360*0 
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TABLE 



Geocentric (Indian) Longitudes of sun and Major planets at Ujjain 



Day of S. Yr. 

©'a mean L. 
Corrn. for do. 
English date. 
Tamil month. 
Do. date. 



1890 Mars f . 
©'s L. Merc. ... 
+•8 Jup. .. 

Ven. .. 
Sat. 

1891 Mars .. 
0's L. Merc. .. 
4-6 Jup. .. 

Ven. ... 

Sat. .. 



1892 Mars . 
©'s L. Merc. ' 
+•3 Jup. 

Ven. 
Sat. 

1893 Mars 
©'s L. Merc. 
+•1 Jup. 

Ven. 
Sat, 



1891 Mars 
©'s L. Merc. 
4-*8 Jup. 

Ven. 

Sat. 

1895 Mars 
0's l. Merc. 
+•5 Jup 

Ven. 

Sat 



1896 Mai's 
0's L. Merc. 
+•3 Jup. 

Ven. 
Sa L , 

1897 Mars 
0's L. Merc. 
+•0 Jup. 

Ven. 
Sat. 



1898 Mars 
©'s L. Merc. 
4- -8 Jup. 

Ven. 
Sat. 

1899 ' Mars 
©'s L. Merc. 
+•5 Jup. 

Ven. 
Sat. 





10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


357-0 


6-9 


16-7 


26-6 


36-4 


46-3 


56-1 


66-0 


75-9 


85-7 


95-6 


105-4 


115-3 


125-1 


X350 


444-8 


154-7 


164-6 


4-2-1 


4-2-0 


4-19 


4-1*7 


4-14 




+0-8 


4-0-'4 


4-0-0 


-0-3 


-0-7 


-1-1 


- 1-4 


-1-6 


-1-9 


-2-0 


-2-1 


-2-2 


Ap 12 


Ap22 


My 2 


My 12 


My 22 
Vaik 


Jel 


Jell 


Je2l 


Jll 


Jl 11 


Jl 21 


Jl 31 


Au 10 


Au20 


Au30 


89 


S19 


S29 


Cnit 


Obit 


Chit 


Chit 


Vaik 


Vaik 


Ani 


Ani 


Ani 


Adi 


Adi 


Adi 


Aran 


Avan 


Aran 


Pur 


Pur 


1 • 1 


11 


21 


31 


10 


I 20 


30 




19 


29 


7 




27 


6 


16 


26 


5 


15 


230-0 


231-0 


230-7 


229-6 


227 1 


224-3 


221-2 


219-1 


218-1 


218-6 


220-2 


222-9 


226-5 


230^8 


~*235-8 241-2 


247-3 


253-2 


3-2 


21-1 


36-9 


48-4 


51-4 


45-1 


40-9 


46-5 


59-1 


76-5 


93-6 


112-2 


130-3 


147-1 


161-3 


169-8 


169-4 


161-5 


286-1 


287-3 


288-4 


289-1 


289-5 


289-6 


289-3 


288-7 


287*8 


286-8 


285-4 


284-0 


282-7 


281-9 


280-7 


279-6 


279-1 


2790 


131 


25-5 


37*5 


50-0 


621 


74-3 


86*2 


98-3 


110-3 


121-9 


133-5 


145-1 


156-6 


167-9 


179-3 189 9 


200-2 


209-8 


127-0 


126-6 


126-5 


126-6 


127-0 


1S7-4 


127*9 


128-8 


129-7 


130-6 


131-7 


132-8 


1340 135-2 


136-5 


137-8 


139-1 


140-4 



31-1 38-8 

14-5 25-7 

314-7 316-7 

319-5 331-4 

140-8 140-4 



45-8 52-5 

32-6 27-7 

318-5 320-2 

343*2 355-2 

140-0 139-6 



59-3 66-1 
21-6 25-3 

321-6 322-9 
7-3 19-2 

139-8 140-0 



72-7 
36-9 

324 1 
31-3 

140-2 



79'3 
52-8 

324-6 
43-4 

1408 



85T 
70-7 

324-9 
55*5 

141-5 



92-3 
89-5 

324-9 
67-6 

1422 



98-8 105 2 

108-0 125-0 

324-5 323-8 

79*9 91-8 

143-2 144*3 



111-7 118-2 
14C-8 151-4 

322-8 321-5 
103-6 H6-3 
145-4 346*6 



124-6 130-8 
153-7 146-9 
320-3 319 
128-6 141-0 
147-8 149-1 



137-1 
142-6 
317-6 
153-4 
150-4 



263-3 268-6 
13-0 10-4 

342-4 344-8 
44-0 54-6 

154-3 1537 

46-3 52-8 ' 
345-7 344-4 
9-9 12-3 
353-6 6-1 
167-7 166-9 



273-7 278-7 
3-2 4-5 
347-1 349-3 
64-7 73-8 
153-2 152-7 

59-3 65-8 
352-7 7-0 
14*7 17-2 
184 30-7 
1662 165-1 



283-0 287-1 
•14-5 29*6 
351-5 353-5 
82-2 88-9 
152-6 152-5 



72-1 
24-3 
19-5 
43-0 



78-5 
430 
21-9 

55-3 



1652 164-2 



290-3 
47-5 

355-4 
93-6 

152-5 

85-0 
61-9 
24-4 
675 
164-7 



294-2 
66*6 

357*1 
94-8 

152-9 

91-4 
79-4 
26-5 
79-7 
164-9 



294-2 
85-1 

358-5 
91-9 

153-3 

97-8 
97-4 
28-5 
91-9 
165-1 



294-7 

103- 1 
359-8 

85-7 
153-8 

1041 
111-2 
30-6 

104- 1 
165-4 



293-5 291-0 

119-4 131-7 

0-3 0-8 

80-i 77-2 

154-8 155-7 

110-5 116-9 

118-6 116-3 

32-4 34-Q 

116-5 128-6 

166-2 166-9 



288-7 286-2 
137-0 132-1 
1-3 1-2 
78-5 82-7 
156-6 157*7 

123-3 129-5 
109-0 109-4 
35-3 36-4 
140*6 152-7 
167-6 168-6T 



284-6 284-6 
125-8 128-4 
0-7 0-0 
89-3 97-9 
158-8 160-0 

1360 142-3 
118-6 132-7 
37-0 37-6 
164-6 176-8 
169-6 1707 



286*5 293-9 
332-6 345-8 
37-8 40-0 
314-3 323-0 
180-4 1800 

61-6 67-5 
341-6 358 2 
65-9 67-4 
30-9 42-7 
192-9 192-1 



300-5 307-4 
2-8 21-5 
42-3 44-6 
332-8 343-2 
179-6 179 1 

73-6 79-6 
17-0 35-8 
69-3 71 1 
54-9 66-3 
191*3 190-6 



321-0 
58-3 
49-3 
5-0 
177*6 

91-8 
690 
75*3 
89-4 
190-0 189*4 



314-1 
40-3 
46-9 
353-8 
178-4 



53-6 
73-2 
78-0 



327-8 
76-6 
51-6 
16-4 

176-8 

98-0' 
79-7 
' 77-6 
100-4 
188-8 



333-9 
911 
540 
27*6 

176*8 

104*2 
81-2 
79-9 
111-4 
188-6 



340-1 
99-5 
56-3 
39-1 

176-8 

110-3 
74-1 
82-1 
121-7 
188-4 



345-7 
99-2 
58-6 
51-3 

176-8 

116-7 
71-2 
84-4 
1317 
188-1 



351-4 
91-5 
60-9 
63-0 

177-4 



356-1 
90-4 
62-9 
74-8 

178-0 



0-5 
98-8 
64-8 
86-8 



4-0 
112-7 
66*6 
98-7 



122-7 129-0 

78-0 90-8 

86-7 89-0 

1410 149-2 

188-4 188*7 



178-5 179-4 

135-4 141-7 

107*3 125-1 

91-2 93-4 

155-8 160-2 

189-1 189-8 



6-3 7-7 
129-5 147 1 
68*3 69-8 
110-9 123*2 
180-4 181-4 

148-1 154-6 
143-3 160-7 
95*4 97-4 
161*3 158*4 
190*7 191*6 



Eng. Date. ApHAp21 My 1 My 11 My 21 My 31 Je 10 Je20 Je 30 JllO J120 Jl 30 Au 9 Au 19 Au 29 S8 S 18 



305*5 313 
363-9 121 
95-3 960 
335-8 348-1 
205*2 203*7 

78-3 82-7 
8-2 24-1 
126-8 126-6 

15-7 10-5 
217-0 216-4 



320-6 328-2 
30-6 46-8 
970 98*3 
0-3 12-8 

202-1 200-6 



87-9 
37-1 
126*6 
3-9 



93-4 
43-5 
126-8 
1-0 



215-7 215-0 



335-8 343-1 
58-6 62-9 
99-8 101*4 
24-8 37 1 

199-9 199-2 

990 104-7 
39-3 330 

127-3 128-3 
1-3 4-9 

214-2 213-5 



350-3 
58-7 

103-2 
49-2 

198-4 

110-7 
34-7 

129-4 
11-3 

212-7 



357-8 
51-9 

105-2 
61*6 

198-1 

116-6 
46-7 

130-8 
19-3 

212-1 



4-8 
56-5 

107*3 
73-8 

197*7 

122-6 
62-2 

132-5 
28-6 

211-6 



11-9 
68-8 

109-4 
86-2 

197-4 

128-3 
79-9 

1341 
38-8 

211-1 



18-4 
85*0 



25*0 
102*8 



111-6 113-8 
98*3 110-6 
197-6 197-7 

134*6 141-1 
98-7 116*9 

1360 138-1 
49-4 60-6 

211-1 211-0 



31-3 37*3 

121- 2 1391 
115-9 118-3 

122- 8 1350 
198-0 198-6 

147-3 153-6 
134-5 149-7 
140-9 142-3 
72-1 83-4 
210*9 211-3 



43-2 49-1 
1560 1701 
120-5 122-8 
147-5 159-6 
199-3 200-0 

160- 1 166-5 
lfe0"7 163*6 
144*5 146*7 
95:4 107*5 
211-8 212*1 



53-2 
179-1 
124-9 
1721 
201-0 

173-0 
157-0 
148-9 
119*6 
213*0 



143-5 
147-5 
316*4 
165-8 
151-6 



Eng. Date. ApllAp21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 Jl 10 J120J130 Au 9 Au 19 Au29 S 8 S 18 S28 



286-4 
1391 
359-0 
107-2 
161-2 

148- 9 

149- 3 
37-7 

188-9 
171-9 



289-1 
153-8 
357-6 
117-1 
162-5 

155-0 
167-1 
37-5 
200*7 
173-1 . 



Eng. Date. Apl2Ap22My2 My 12 My 22 Jel Jell Je21 Jll Jill J121 Jl 31 Au 10 Au 20 Aa30 S9 S 19 S29 



'7-5 
105-0 

70-9 
135-5 
182-5 

161-0 
176-8 
99-2 
152-1 
192-2 



6-1 
182*2 
71-8 
147*6 

183- 6 

167-6 
189*7 
100-8 
147-1 
193-7 

S28 

57-4 
1791 
127-0 

184- 5 
202-1 

179-6 
152-1 
151-0 
131-5 
213*8 



Eng. Date. /Apl2Ap22 My 2 My 12 My 22 Jel Jell Je 21 Jll Jill Jl 21 J131AulOAu20 Au30 S9 S 19 S29 



323-7 331-5 
16-9 24-0 

160*1 158*9 
11-7 24-1 

228-6 228-0 

96-4 100-3 
3-6 356-3 
194-1 192-8 
319-8 331-9 
239-9 239*5 



339-2 


346-9 


354-6 


2-0 


9-5 


21-2 


15-2 


15-4 


25-8 


41-0 


1581 


157-4 


15&9 


156-9 


157-1 


36-7 


49-0 


61-3 


73-9 


86-3 


227-3 


226-8 


2260 


225-3 


224-6 


104-6 


110-2 


114-3 


119-5 


124-9 


355-2 


3-7 


18-0 


35-5 


541 


191-5 


190-3 


189-2 


188-2 


187-5 


343-7 


355-7 


7*6 


19*7 


31-7 


239-1 


238-6 


237-8 


237'0 


236-3 



16-9 
58*8 

157-8 
98-5 

2240 

130-5 
73-2 

187-2 
43-9 

235-7 



24-1 
77-4 
158-8 
110-5 
223*5 

136-4 
91-3 

187-1 
55-5 

235-0 



31-2 
96-2 
U>9-8 
123-3 
222*8 

142-3 

108-2 
187-2 
68-1 
234-2 



38-1 44-9 
1140 1300 
161-2 162-8 
135-4 147-3 
222-4 222-1 

148-1 154-4 
1219 128-8 
187-8 188-7 
80-4 92-3 
233-8 233 3 



51-4 58-1 
142-2 146-9 
164-4 166-4 

159- 2 171-0 
221-8 222-1 

160- 6 166-9 
126-4 119-6 
189-8 191*2 
104*7 116*8 
233 233-0 



64-3 70-5 
141-6 135-6 
168-3 170-4 
182-1 192-9 
222-3 222-6 

173-3 179-7 
119-6 128-7 
192-8 194-5 
129-3 141-6 
2331 233-1 



76-4 
138-6 
172-5 
203-6 
223-4 

186*6 
143-0 
196-4 
153-7 
233-7 



Mesh, 
80 



Vrsh. 
60 



Mith. 
90 



Kat, 
120 



Sim. 
150 



Kan. 
180 



Tul. Vrsch. Dhan. 
210 240 270 



Mak. Kum. 
300 330 



Min. Astu* Bhar. Krit. 
360 W-3 26-7 40'0 



Rohi. 
53*3 



Mrig % Ardh. 
66*7 80-0 



Punar. Push. 
93-3 106*7 



820 
149-3 
174-6 
213-2 
224 1 

193-2 
159-6 
198*4 
166*3 
234-2 

Asles. 
120*0 



xviii. 

mean Sunrise for every ten days from A.D. 18&0 to A.D. 1899. 



180 


190 


200 


210 


220 


230 


240 


250 


260 


270 


174-4 


184-3 


194-1 


204-0 


213-8 


223-7 


233-5 


243-4 


253-3 


263-1 


-2-2 




-1-9 


-1-7 


-1-5 


-1-2 


-0-9 


-0-5 


-0-1 


+0-3 


09 


019 


29 


N 8 


N 18 


N 28 


D8 


D18 


D28 


Ja7 


Pur 


Aipp 


Aipp 


Aipp 


Kart 


Kart 


Kart 


Marg 


Marg 


Marg 


25 


4 


14 


24 


4 


14 


24 


5 


15 


25 



280 


290 


300 


310 


320 


273-0 


282-8 


292-7 


302-5 


312-4 


+0-6 


+.1*0 


4-1-3 


+1-6 


-fl-8 


JalY 


Ja 27 


F6 


¥16 


F26 


Tai 


Tai 


Tai 


Masi 


Masi 


5 


15 


25 


6 


16 



322-2 
4-2-0 
Mr 7,8 
Masi 
26 



332-1 
4-2-1 
17,18 
Pang 
6 



342-0 
4 2-2 
27,28 
Pang 
16 



351-8 
4-2-2 
Ap 6,7 
Pang 
26 



259-6 266-3 
159-6 166-9 
279-2 280-0 
219-0 226-6 
141*6 142-7 

149-8 156-2 
159-4 175-0 
315-3 314-4 
178-3 190-8 
152-8 153-9 



273-1 280-2 
180-0 195-8 
280-6 281*7 
232-6 235*8 
143-7 144-7 

162-3 168-7 
1921 209-4 
314-4 314-3 
203-2 215-8 
1550 156-1 



287-3 294-5 
213-1 230-3 
283-1 284-6 
235-3 231-3 
145-3 145-9 

174-9 181-2 
226-4 241-9 
314-7 315-4 
228-3 240-9 
157-0 157-8 



302-0 309-1 
246-7 261*5 
.286-4 288-5 
225-1 22 11 
146-5 146*6 

187-5 193-7 
254-0 259-5 
316-3 317-6 
253-4 266-1 
158-6 158-9 



316-6 
272-3 
290-6 
220-9 
146-7 

199-9 
255-4 
319-2 
278-6 
159-2 



08 018 028 N7 N 17 N27 D7 D 17 D 27 



292-6 296-9 
170-8 188-4 
356-4 354-3 
127-8 139-1 
163-8 165-0 

161-8 168-1 
184-7 201-3 
36*8 35-8 
212-5 224-6 
174-3 176-5 



301-7 307-1 
205-6 221-7 
353-7 352-5 
150-3 162-0 
166;1 167-2 

174-4 181-1 
215-3 225-8 
34-8 33-6 
236-1 247-5 
176-7 178-0 



312-8. 318-7 
235-2 242-8 
351-1 351-0 
173-9 185-9 
168-2 169-2 

187-5 194-0 
227-3 220*6 
32-3 309 
258-6 269*6 
179-0 180-0 



325-0 331-1 

241-7 234-3 

350-8 350-8 

198-1 210-3 

170-1 170-6 

200-6 207-2 
215-9 221-2 
29-7 28-6 
279-9 289*7 
181-0 181-7 



337-5 
2320 
351-4 
222-7 
171-2 

213-9 
232-7 
27*8 
298-4 
182-4 



9 019 O! 



N8 N18 N! 



D 8 D 18 D 28 



3-8 1-0 

197-2 208-6 

72-4 72-6 

159-9 172-4 

184-8 186*0 

174-2 180-6 

196-2 193*4 

102-4 103*7 

144-6 146-3 

194-8 195-9 



358-6 357-4 

2121 206-7 

72-3 72-3 

184- 8 197-3 
187-2 188-4 

187-3 194*0 

185- 8 186*0 
104-5*105-3 
1511 158-0 
197-0 198-2 



357-0 358-2 
200-3 203-4 
71-5 70-3 
209-9 222-0 
189*5 1906 

200-8 207-6 
194-8 208-5 
105-8 105-8 
166-2 1761 
.199*4 200-6 



0-1 3-1 

214-2 229-1 

68-0 67-7 

235-1 247-7 

191-7 192-6 

214-5 221-4 
224-8 242-3 
105-4 104-7 
186-2" 197-4 
201-8 202-7 



6-7 
£45-9 
66-3 
260-4 
193-4 

228-4 
259-6 
103-8 
208-7 
203*6 



08 018 028 N7 N17 N 27 D7 D 17 D 27 



60-9 63-7 

171-3 168-9 

128-9 130 6 

196-8 209-2 

203-2 204-4 

186-5 193-2 

156-5 168-1 

153-3 155-4 

143-7 1558 

fcl4'8 215-?? 



65-3 65-9 
175-7 188-4 
132-2 133-7 
221-6 233-9 
205-6 206-7 

199-9 206-9 
183-3 200-3 
157-3 159-2 
1680 180-2 
217-0 218-0 



65-2 63*4 
204-2 221-4 
135-0 135-9 
246-0 258-4 
207*9 209-1 

213-8 220-9 

217-7 234-6. 

161-1 162-7 

192*3 204*6 

219-2 220-4 



60-3 56-9 
238-5 255-5 
136-6 1370 
270-6 282-6 
210-3 2U-5 

228-0 235%3 
250*2 262-5 
164-3 165-4 
216-8 229 
221*5 222-6 



53*9 
270-4 
1370 
294-1 
212-8 

2426 
268-3 
166-3 
241-3* 
223-8 



9 019 29 N 8 N 18 N28 D8 D18 O 28 



87-2 91-0 
164-1 181-0 
176-8 179-1 
222-4 230-4 
224-9 225-9 

200-1 207-0 
177*3 194-7 
200-2 202*4 
1Z8-8 191-3 
2f34'8 235-7 



96-4 100-3 
198-5 215-6 
181-2 183-7 
236-2 239-4 
226-9 228-0 

214-0 221-2 
211-2 225-8 
204-6 206-8 
203<7 216-3 
236-7 237-7 



103-5 1060 
231-4 244-8 
185-6 187-5 
239 1 234-6 
229-1 230-2 

228-3 235-6 
235-0 236-1 
209-0 211-2 
228-8 241-4 
238-8 239-9 



107'5 107-7 

252*1 250-3 

189-5 191-2 

227- 7 223-3 
231-4 232-6 

243 250-5 

228- 8 225-0 
213-5 215-7 
254-1 266-5 
241 1 242-3 



106-8 

242- 2 
192-8 
2225 
233-8 

2580 
230-5 
2177 
279-2 

243- 5 



91 



92 



93 



94 



95 



96 



97 



98 



99 



1900 



324-0 
275-3 
292-8 
224-4 
146-8 

206-2 
248-0 
321-0 
291-1 
159-5 



331-2 
268-7 
295-0 
230-5 
146-4 

212-3 
249-6 
322-8 
303-5 
159-3 



338-6 345-8 
263-8 268-0 
297-4 299-8 
238-4 247-5 
140-0 145-5 

218-6 224-6 

259*5 273-9 

324-8 327-0 

315-8 327-9 

159-0 158-8 



353-1 
279-7 
302-1 
257-5 
144-8 

230-9 
290-9 
329-3 
340-3 
158-2 



0*3 
295*4 
304*5 
267*9 
144-0 

237-0 
308-9 
331-7 
352-3 
1575 



7-5 14-6 
313 331-3 
306-9 309-2 
279-0 290-3 
143-2 142-4 

242-9 249-0 
327-0 344-5 



334-1 
3-9 



336-5 
15-8 



156-8 156-1 



21-6 28-6 
349-5 6-4 
311-6 313*7 
301-8 313-5 
141-6 140-9 

254-7 260-6 
359-7 10-5 
338-9 341-3 
27-5 38-4 
155-3 154-6 



Ja6 JaJ.6 Ja 26 F5 F 15 F 25 Mr 7 Mrl7 Mr 27 Ap6 



344-0 
239-9 
352-1 
235-0 
171-7 

220-6 
248-r" 
27-3 
305-5 
1831 



350-6 
253-2 
353-2 
247-5 
171-7 

227-4 
265*5 
2S7-1 
311-0 
183-4 



357-0 3-7 
266-» 284-4 

354-5 356-1 

259-9 272*5 

171-7 171-7 

234 241-Ot 

283-1 300-8 

274 27-8 

312-9 3111 

183-7 183-9 



10-2 
302*2 
358-0 
285-0 
171-2 

247-7 
316-7 
28-8 
304-7 
183-6 



16-9 
3200 
359-8 
297-6 
170-7 

254-4 
329-7 
30-0 
299*7 
183-3 



23*4 
336-4 
2-0 
309-8 
170-1 



29-9 
3501 
• 4-1 
322-4 
169-4 



261-5 268^5 

336-3 333-0 

31-4 32-9 

298-6 298-2 

183-0 182-3 



36-4 43 1 
357-6 349-2 
6-5 8-8 
334*8 346*2 
168-7 167-9 

275-9 2S2-4 
326-0 327-4 
34-7 36-6 
302-6 309-3 
181-6 180-8 



Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 Mr 7,8 17,18 27,28 Ap 6,7 



10-4 
263-4 

651 
2730 
194-2 

235-4 
276-1 
102-7 
220-0 
204-6 



15-0 
280-8 
640 
♦285-6 
194-6 

242-5 
290-4 
101*4 
232 1 
205*2 



19*8 24-9 

297- 2 310-5 
63-0 62-3 

298- 2 310-9 
195*0 195-3 

249-8 257-4 

299- 9 300-8 
999 98-6 

249*8 255-9 
205-8 206-3 



30-1 
318-2 

62-1 
323-1 
195-2 



35-5 
316-6 

62 ? 1 
336-0 
195-1 



264-3 271-8 
293-3- 290-1 
.97-1 



268-2 
206-4 



96-4 
280-4 
206-5 



41-2 46*8 
308-9 309-0 

62-5 630 
348-3 0-5 
I960 194-5 

279-1 286-6 
296-6 309-8 
95-7 95*3. 
292*7 304-9 
206-5 206-1 



52-9 58-5 

318-2 332-4 

640 65-2 

12-7 24*9 

194-0 193*4 

294-2 301-6 
3264 344*5 
95-1 95-4 
*l7-2 329-8 
205-7 205*3 



Ja6 Jal6 Ja26 F5 F 15 F 25 Mr 7 Mr 17 Mr 27 Ap 6 



51-7 
281-2 
136-6 
305-4 
214-1 

2500 
264-5 
167-0 
253-3 
224*9 



50-5 
284-7 
136-1 
316-4 
214-6 



510 52-4 
278-5 273-2 
1&5-2 134-4 
327-2 337-9 
215-2 215-7 



257-3 
257-4 
167-6 
265*4 
225*8 226-6 227-4 



264-9 272*5 
258-4 268*1 
167-6 167-3 
277-7 289-7 



54-4 
277*0 
132-9 
347-6 
216-0 

280-2 
282-4 
166-6 
302-2 
227-8 



57-6 
388-5 
131-6 
356-8 
216-2 

287-7 
299-6 
165-7 
314-7 
228-3 



61-2 65-5 
304*0 321*9 
130-3 129-1 
5-2 11-9 
216 6 216-6 

295-7 303-4 
317-6 336-0 
164-7 163-6 
327-4 339-4 
228-8 228-8 



70-0 74*8 
340-4 &58-7 
128-0 127-2 

16*0 17-0 
216*7 216-8 

311-1 3190 

353-6 9*3 
162-7 16Q-9 
351-5 4-3 
228-7 228*8 



Ja7 ,1a 17 Ja 27 F6 F 16 F 26 Mr 8 Mr 18 Mr28Ap7 



104-7 
240-3 
194- 1 
225-0 
234-9 

265-5 
242-7 
219-6 
291*6 
244-6 



101*4 
249-8 
195*5 
230-5 
235-8 

273-3 
258-3 
221-4 
3040 
245-7 



97-6 93-8 
263-2 .279-6 
196-4 197-3 
238*0 246-7 
236-8 237-7 

281-0 S88-9 
275-6 293-7 
223-2 224-7 
316-1 328-4 
246-7 247-7 



90-9 
297-7 
197-6 
266-2 
238-4 

296-8 
310-9 
225*9 
840-6 
248-5 



89-1 
315-5 
197-6 
266-7 
239-0 

304-6 
327-3 
227-0 
352-6 
249-2 



88-1 90-0 
333-1. 348-1 
197-4 1968 
277-4 288-5 
239-6 239-7 

312-5 320-5 
340-3 346*7 
228-0 228-7 
4-2 161 
250-1 250-4 



92-0 94-9 
0-8 5-4 
195-8 194-7 
300-0 311*5 
239-9- 240*0- 

328-3 336-1 
343-3 336-2 
228-4 228-3 
27-6 38-7 
250-8 251-4 



Mag. 
133-3 



P.Pnal. 
146-7 



U.Phal. Hast. 
160-0 173-3 



Chit. 
186-7 



Svati. Visa. 
2000 213-3 



Anur. Jyesh. 
226-7 240-0 



Mula. 
253-3 



P Ash. 
266-7 



U.Ash. 

28q-o 



Sra\. 
293-3 



Dan. gatab. P.Bhad. U.Bhaa. Hevati 
306-7 320-0 333-3 346*7 360*0 



TABLE 

Geocentric (Indian) Longitudes of Sun and Major planets at Ujjain 



Day of S. Yr. 

0's Mean L. 
Coirn*. "lor do. 
English, date. 
, Tamil month. 

Do. date. 



1900 Mars 
0's L. Merc. 
4- -2 Jup. 

Ven. 
Sat. 

1901 Mars 
0's L. Merc. 
+•0 Jup. 

Ven. 
Sat. 






| 10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


357-0 


6-9 


16-7 


26-6 


| 36-4 


46-3 


56-1 


66-0 


75-9 


85-7 


95-6 


105-4 


115*3 


125-1 


135-0 


144-8 


154-7 


164-6 


+2-1 


+ 2-0 


4-1-9 


+ 1'7 


1 +1'4 


4-1-1 


4-0-8 


4-0-4 


4-0-0 


-0-3 


-0-7 


-11 


-1-4 


-1-6 


-1-9 


-2-0 


-2-1 


-2-2 


Ap 12 


Ap 22 


Mv 2 


My 12 My 22 


Je 1. 


Je 11 


Je21 


Jl 1 


Jill 


Jl 21 


Jl 31 


An 10 


Au 20 


Au 30 


' S 9 


S 19 


B29 


Chit 


Chit 


Chit 


Chit 


Vaik 


Vaik 


Vaik 


Ani 


Ani 


Ani 


Adi 


Acii 


Adi 


Ayan 


Avan 


Ayan 


Pur 


Fur 


1 


11 


21 


31 


1 10 


20 


30 


9 


19 


29 


7 


17 


27 


6 


16 


26 


5 


15 


340-1 347-8 


355-5 


3-2 


10-8 


18-2 


26-4 


32-7 


39-8 


47-0 


53-9 


60-9 


67-3 


73-8 


80-4 


86-6 


92-8 


98-9 


335-7 342-4 


355-6 


12-1 


30-7 


49-7 


68-3 


85-9 


1006 109-9 


109-9 


102-4 


100-6 


108-2 


121-7 


138-0 


155-5 


173-4 


227-8 227 


226-1 2250 


223-7 222-3 221-0 


219-9 


218-9 


218-1 


217-6 217-5 


217-8 


218-4 


219-3 


220-3 


221-6 


223-1 


44-1 


54-5 


64-5 


73-7 


81-7 


88-0 


92-0 


92-6 


88-6 


82-3 


76-7 


74-9 


77-0 


81-8 


89-0 


97-4 


106-9 


116-9 


251-1 250-8 


250-6 250-3 


249-6 248-8 248-2 


247-4 


2467 


246-0 


245-4 


244-9 


244-3 


244-2 


244-0 


243-9 


244-3 


244-8 


121-4 122-8 


124-9 


128-0 


131-8 136-0 140-7 


145-7 


1510 156-5 


162-2 


168-4 


174-4 


180-7 


187-2 


193-8 


200-4 


207-2 


333-0 349-2 


7-3 


26-3 


45-3 


63-1 


78-9 


89'6 


92-5 


85-7 


81-8 


87-5 


1C0-2 


116-1 


134-0 


151-0 


169-3 


185-5 


259-9 260-3 


260-3 260-2 


259-9 259-4 257*6 


256-1 


254-9 


253-6 


252-5 


261-4 


250-6 


250-0 


249-9 


250-0 


250-4 


251-2 


354-1 


0*5 


18-9 


31-2 


43-6 


55-8 


68-1 


80-2 


92-4 


104-6 


117*0 


128-9 


141-2 


153-2 


166-2 


177-1 


189-4 


201-2 


262-1 262-1 


2620 261-9 


261-3 260-8 260-2 


259-5 


258-9 258-1 


257-0 255-9 


264-9 


2550 


255-0 256-1 


256-2 


255*4 



Eng. Date. Apl3Ap23 My 3 My 13 My 23 Je 2 Je 12 Je 22 Jl 2 J112 Jl 22 Au 1 Aull Au 21 Au 31 S 10 S 20 S 30 



1902 Mars 
0's L. .Merc. 
4- -7 Jup. 

Ven. 
Sat. 

1903 Mars 
0's L. Merc. 
4--5 Jup. 

Ven. 
Sat. 



356-4 3-9 
346-3 4-8 
289-9 291-3 
313-5 322-5 
273*0 2731 

157-8 155-4 
0-9 18-8 
318-4 320-4 
31-3, 43-6 
283-8 284-1 



11-5 18-9 
23-6 41-8 
292-4 293-4 
332-4 342-9 
273-3 273-3 

164-7 154-7 

35-1 48-3 

322-4 324-3 

65-2 66-9 

284-5 284-8 



26-2 33-6 40-7 47*8 

57-9 69-6 73-9 68-3 

294-1 294-5 294-2 293-0 

353-8 4-9 16-3 27-8 

273-0 272-6 272-2 271*5 



156-% 158*6 
54*4 50-5 

325-9 327-3 
78-6 900 

284-7 284-5 



161-4 165-4 

43-8 46-7 

328-4 329-2 

100-8 111-6 

284*2 283-6 



54-9 61-8 
62-9 68-8 

293-0 291-8 
39-5 51-3 

270-7 270-1 

169-9 174-8 
57-7 73-0 
329-5 329-7 
121-9 131*7 
282-9 282-3 



68-5 75-2 

79-7 95-6 

290-7 289-5 

63-2 74-8 

269-3 268-6 

179-9 185-6 

90-8 109-4 

329-7 329-2 

140-8 148-8 

281-5 281-8 



81-9 
113-5 
288-1 

87-0 
267-7 

191-3 
127-5 
328-3 
1550 
280-1 



88-4 
131-7 
286-8 

98-9 
267-2 

197-6 
144-9 
.327-0 
168-2 
279-4 



94-8 101-0 

149-7 166-1 

285*7 284-7 

111-1 123-3 

266-8 266-a 

203-9 210-2 

160 1 170-4 

325-8 324-5 

158-9 156 1 

278-8 278-1 



107-3 
180-0 
284 
136-5 
266-3 

217-0 
172-9 
323-1 
148-5 
277-9 



113-4 
188-6 
283-7 
147-8 
266-2 

223-9 
166-1 
321-9 
143-3 
277-8 



Eng. Date. Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je 11 Je 21 Jl 1 Jill Jl 21 Jl 31 Au 10 Au 20 Au 30 S 9 S 19 S 29 



1904 Mars „, 
0's L. Merc. ... 
4- -2 Jup. ... 

Veil. ... 

Sat. ... 

1905 Mars ... 
0's L. More. ... 
+•0 Jup. 

Ven. ... 
Sat. ... 



11- 2 18-6 

12- 7 26-7 
346-1 348*5 
336*3 348-4 
294-6 296-2 

211-6 209*4 
14-8 15>4 

13- 7 16-0 
23-1 18-9 

305-6 306-3 



25-8 33-1 
34-7 32-9 

350-9 353-1 
0-7 13-1 

295-7 296-2 

206*9 203*7 
8*1 5*1 
18-4 20-8 
12-8 8-1 

307*1 307-7 



403 47-3 
25-5 25*9 

355 3 357*4 
25-3 - 37-6 

296-3 296-2 



200*4 
135 
28*3 

■ 6-4 



198-2 
27-6 
25-7 
8-9 



308-0 308-2 



54*2 
35*7 

359-4 
49-3 

296-3 

197-0 
44-8 
28-0 
14-2 

308-5 



61- 2 
50-6 

1-1 

62- 1 
296-1 

198-1 

63- 3 
30-2 
21-7 

308-2 



67-9 
67-9 
2-7 
74-3 



74-5 
86-6 
4-1 
86-7 



81-4 
105-1 
6-2 
98-8 



880 
122-9 
5-9 
111-1 



296*0 294-8 293-4 293-0 



198-8 201-3 

82-2 100-5 

32-4 34-2 

30-2 39*8 

308-0 307-6 



204*6 208-8 

117-5 131-2 

36-3 37-9 

50-0 60-7 

307-0 306*3 



94-5 
139-1 
6-3 
123-3 
292-6 

213-6 
139-2 
39-4 
71-6 
305-6 



101-1 
151-3 
6-3 
135-5 
291-8 

218-7 
137-4 
40-5 
830 
304-8 



107-4 113-7 

166-7 151-9 

5-9 5-3 

148-0 160-1 

291-1 290-4 



224-5 
129-7 
414 
94-6 
304*1 



230-5 
129-2 
4*^-2 
106-3 
303-2 



1200 
145-3 
4-4 
172-6 
290-0 

236-5 
137-8 
42*5 
118-0 
302-8 



126-3 
147-5 
3-2 
185-0 
289-5 

243-2 
151-7 
42-3 
1301 
302-3 



Eng. Date. Ap 13 A±> 23 My 3 My 13 My 23 Je 2 Je 12 Je 22 J\2 Jl 12 J] 22 Au 1 Au 11 Au 21 Au 31 S 10 S 20 S 30 



1906 Mars 
©'s L. Merc 
4-7 Jup. 

Ven. 
Sat. 

1907 Mars 
©'s L. Merc. 
4- '4 Jiip. „ 

Ven. 
Sat, 



26-5 33-4 

348-9 346-5 

41-6 43-8 

14-2 26-6 

3166 317-5 

252-3 256-3 

332-2 344-1 

69-7 71-2 

320*1 3321 

327-7 328-7 



40-4 47-3 
353-3 6-6 
45-9 48-2 
38-8 61-1 
318-3 319-3 

259-9 268-1 
0-3 18-4 
72-8 74-7 
344-2 366-2 
329-8 320-8 



54-4 61*0 

23-3 42-0 

50-5 52-9 

63-2 75-2 

319-7 320-2 

265-3 266*9 
37-3 56-5 
76*7 78-8 
8-1 20*2 

331-6 332-3 



67-8 
60-9 
65-2 
87-2 
320 : 7 

267-5 
74-3 
81-0 
32-3 

333-0 



74-7 
79-5 
57-5 
99-Q 
320-6 

266*0 
89*8 
83-2 
44-5 

333-1 



81*1 87*0 
96-8 lll-o 
59'9 62-2 
110-8' 122-6 
320-6 '320*5 



263-7 
100-5 
85-6 
57-2 



261-8 
102-9 
87-9 
68-7 



333-3 333-5 



94-2 100-6 
120-4 120-2 

64*5 66*5 
134-3 146-0 
320-0 319-4 

259-0 267-5 
96-2 92-2 
90*1 92-5 
80-7 92-6 

333-2 332-8 



107*2 
112-7 
68-5 
157-5 
318-8 

256-4 
98-5 
94-7 
105-2 
332-5 



113-5 
110-9 

■70-2 
168-4 
318-0 

257-8 
110-6 
97-0 
117-3 
831*3 



120'0 126-3 
118-8 132-1 
' 71-9 73-6 
179-4 190-0 
317 3 316-6 

259-7 263 
126-8 144-3 
99-0 101-0 
129*8 142-0 
3310 330-2 



132-6 138*9 

148-5 166-1 

75-0 76-0 

200-1 209-3 

316-8 316-1 



267-0 
162-2 
102-8 
154-2 
329-4 



271-5 
179*4 
104*6 
166*8 
328-7 



Eng. Date. Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je 11 Je 21 Jl 1 Jl 11 Jl 21 Jl 31 Au 10 Au 20 Au 30 S 9 S 19 S 29 



1908 Mars 
0's L. Merc. 
+'2 Jup. 

Ven. 
Sat. 

1909 Mars 
©'s L. Merc. 
— -1 Jup. 

Ven. 
Sat. 



40-5 47-3 
337-6 366-4 
99-5 100-1 
44-3 64-9 
339-1 340-3 

277-6 284-1 

350-8 9-4 

131-4 130-9 

364-6 71 

350-5 351-8 



54-0 60-5 
141 33-0 

101-0 102-0 
64-2 73-3 

341-4 342-6 

290-7 297-1 
27-8 44-9 

130-9 130-8 
19-4 31-7 

353-0 364*3 



67-0 73-6 
61*3 67-6 

103-4 104-9 
80-9 87*2 

343-5 344-3 

303-3 309-4 
58-7 65-8 

131-3 132*1 
44-0 56-3 

366*4 356-4 



80*0 
79-8 

106-8 
90-0 

345-3 

315-0 
62-6 

133-2 
68-6 

357-5 



86-6 
84-7 

108-8 
89-8 

345-7 

320-6 
56-5 

134-5 
80-7 

358-2 



92«9 994 
79-5 73-7 

110-7 112-8 
85-1 78-7 

346-2 346-7 

325-7 330-3 
57-1 67-4 

136-0 137-6 
92-9 105-1 

358-8 359-6 



105-8 112-2 
77-9 89-4 

115-0 117-2 
73-7 72-7 

346*5 346*4 

334*4 337*3 

82-7 99*7 

139-4 141-4 

117-6 129*4 

359*7 359*9 



118-7 
104-7 
119*4 
76-6 
346-3 

339-2 
1181 
143-4 
142-2 
0-1 



125-0 
122 3 
121-6 
81-2 
345-7 

339-9 
136-3 
145-5 
153-7 
359-8 



131-4 137-8 
140-4 158-2 
123-8 126*1 
88-6 97-4 
345-0 3i4*4 

339 1 337-1 
153-6 168-5 
147-6 149-8 
165-6 177-6 
369-4 358-9 



144-1 
174-8 
128-2 
107-1 

343-6 

334-4 
179-6 
152-0 
1B9-7 
358-2 



150-5 
188-8 
130-3 
117-5 
342-9 

332-2 
182-8 
164-2 
201-5 
357*5 



Mesh. Vrsh.Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum. Min. Asvn. Bhar. Krit. Kohi. Miig. Aidh. Punar. Push, Asles. 
30 60 90 120 150 180 210 240 270 300 330 360 13-Q 26*7 40*0 53*3 66'7 80*0 93-3- 106*7 120*0 



XVIII. 223 

mean Sunrise for every ten days from AD. 1900 to A D. 1909. 



180 


190 


200 


210 


220 


230 


240 


250 


260 


270 


280 


290 


300 


310 


320 


330 


340 


350 


360 


1744 


184*3 


1944 


204*0 


213-8 


223-7 


233-5 


243-4 


253-3 


263-1 


273-0 


282-8 


292-7 


302-5 


312-4 


322-2 


332-1 


342-0 


351-8 


-2*2 


-2-1 


-1-9 


-1-7 


-1-5 


- 1-2 


-0-9 


-0-5 


-0-1 


+0-3 


+0-6 


+ 1-0 


+ 1-3 


+ 1"6 


4-1-8 


+2-0 


4-2-1 


4-2-2 


4-2-2 


09 


19 


2? 


N 8 . 


N 18 


N 28 


D8 


D 18 


D 28 


Ja 7 


Jal7 


Ja 27 


F 6 


F16 


F 26 


Mr 8 


Mr 18 


Mr 28 


Ap7 


Pur 


Aipp 


Aipp 


Aipp 


Kart 


Kart 


Kart 


Marg 


Marg 


Marg 


Tai 


Tai 


Tai 


Masi 


Masi 


Masi 


Pang 


Pang 


P 26 g 


25 


4. 


14 


24 


4 


14 


24 


5 


15 


25 


5 


15 


25 


6 


16 


26 


6 


16 





104-7 110-2 
1904 205-7 
226-0 226-9 
127-9 1394 
245-1 246-0 

214-0 2214 
198-4 2054 
252-4 253-7 
213-0 224-0 
255-6 256-2 



115-6 
2174 
228-9 
150-6 
246-8 

228-3 
202*7 

255- 7 
236-4. 

256- 9 



120-6 
220*3 
2314 
162-5 
247-7 

235-6 
195*2 
257-2 
247-8 

257 : 6 



125-3 129 7 
215*9 209*3 
233*3 2354 
1744 1864 
248-7 249-7 

243-0 250-5 

194-7 203-3 

258*8 260-9 

258-9 268-4 

258-6 259-7 



133-6 136-5 
2124 222-6 
237-7 240-0 
198-6 210-8 
250*8 252*0 

258-1 265-7 
217-1 233-2 
263-1 265-3 
279*6 289-4 
260*7 261*8 



1390 
237-3 
242-3 
223-0 
253-2 

273-3 
249-4 
267-5 
297-9 
262-9 



).0 2C O 30 N9 N 19 N 29 ft 9 ft 19 D 29 



119-6 125-4 
188-1 180-6 
283-7 284-1 
160*1 172*6 
266-3 266-8 

230-9 238-0 
161-6 166-3 
320-8 320-0 
142-4 145-7 
277-5 277-9 



'131-2 
178-2 
284-8 
1854 
267-4 

245-2 
178-0 
319-7 
150-1 
278-2 



136-7 
185-3 
285-9 
197-5 
268*0 

252-6 
193-3 
319-4 
157-6 
278-6 



142-2 1-17-5 

198-2 214-1 

287-1 288-5 

210-1 2.22-6 

268-9 269-9 

259-9 267-5 

210-6 226-6 

319-3 319-8 

166-5 176*3 

279*4 280-1 



152-5 157-1 

231-2 248-7 

290-3 292-2 

235-3 247-9 

270-8 271-9 

275-1 282-8 

244-4 260-0 

320*7 322-0 

186-6 197-6 

281-0 282-1 



161-4 

265*2 
294-4 
260-7 
2730 

290-6 
2724 
3234 
208-9 
283-2 



9 19 29 N8 N 18 N 28 D8 D 18 D" 28 



132-3 338-4 

1580 172-5 

2-0 0-6 

197-3 209-7 

289-2 289-3 

249-8 256-8 
168-0 185-5 
41-9 41-1 
142-1 164-2 
301-7 301-6 



143-9 
189-3 
359-3 
221-9 
289-4 

263-9 
202-8 
40-1 
166-4 
3014 



150-4 
206-8 
358-0 
234-2 
289-5 

270-9 
219*5 
38-9 
178-8 
301*3 



156-2 161-9 

223-8 236-8 

35 7-0 356-3 

246-5 258-7 

290 2 290-8 

278-4 285-8 

233-9 243-8 

37-5 35 9 

191-1 203*6 

301-7 302*2 



167-6 172-3 

253-3 261-0 

355-8 355-8 

270-9 283-1 

2914 2924 

293-3 300-8 
245-6 238-4 
34-9 36-7 
216-3 228-7 
302'5 3034 



178-5 
259-7 
356-1 
295-2 
293*5 

308-3 
234-1 
32-9 
241-2 

S04*2 



O 10 O 20 O 30 N 9 N 19 N 29 ft 9 D 19 ft 29 



1450 161-3 
183-7 200-7 
76*7 77-0 
217-9 224-7 
314'3 314-0 

2774 282-7 
195-6 208-2 
106-1 107-6 
179-3 191-8 
328-0 3274 



157*5 
215-5 
77-1 
229-2 
313-6 

288-8 
215-4 
108-6 
204-2 
326-9 



163-6 
226*6 
76-8 
230-8 
313-4 

295-2 
211-3 
109-3 
216-8 
326-3 



169-9 175-9 

230-0 224-6 

76-2 75-3 

228- 3 222-7 
313-6 313-9 

301-6 308-3 

203-8 204-8 

109-8 109-9 

229- 3 242 1 
326*4 326-4 



182-0 188-1 
218-3 221-6 
742 72*7 
217-3 215-1 

314- 2 314*9 

315- 321-8 
212-8 226-6 
109-5 109-1 
254-6 266-9 
326-4 326*9 



194-2 
232-3 
71-5 
2174 
315*7 

328-7 
243-3 
108-4 
279-5 
'327-5 



9 19 .0 29 N 8 N 18 N 28 ft 8 D 18 ft 28 



156-8 163-3 

197-8 197-5 

132-3 134-0 

128-3 139-6 

342-2 341-4 

330-5 330*3 
175-6 171-2 
1664 158-6 
213-5 225*5 
356-7 355-9 



169-7 
189-8 
185-7 
151-2 
340*6 

331-6 
175-1 
160-6 
236-7 
356-2 



1760 
187-2 
137*3 
162-9 
339*9 

332-8 
186*5 
162-6 
248-1 
354-3 



182-5 188-9 

193-9 206-7 

138-7 139*8 

174-6 186-8 

339-6 3394 

336-0 ^39*5 
201-5 2184 
164-5 166-1 
259-0 269-5 
353-8 353-4 



195-3 201-8 
222-1 239-5 
140-6 1414 
199-1 211-4 
339-1 339-5 

343-8 348-7 
235*6 252-8 
167*6 168-9 
279-5 288-9 
352-8 352-9 



208-2 
2570 
141-2 
223-6 
33.9- S 

353-5 
268-6 
169-9 
2970 
352-9 



01 



02 



03 



04 



05 



06 



07 



08 



09 



10 



14C-5 
254-3 
244-5 
235-3 
254-3 

281-2 

268- r 

269- 8 
304*6 
264-1 



140-7 

271- 9 
246-7 
2484 
2554 

2890 
284*8 

272- 2 
309-3 
265-3 



139-5 1374 
289-3 305-7 
248-9 250-9 
260-4 273-0 
256*5 257-7 

296-7 304-7 
299-1 309-1 
2744 276*7 
310-4 3074 
266-5 267-7 



134-1 1304 
319-6 328 
252-8 254-6 
285-5 2984 
258-5 259-4 

312-6 320-6 
310-7 303-5 
279 281-3 
3010 296-0 
268-7 269-6 



126-6 
3274 
256*2 
310*5 

260*3 

3284 
299-9 
283-4 
295-5 
270-6 



123-7 
3194 
257-6 
322-9 
260*9 

336-3 
306-3 
285-4 
296-5 
271-3 



121-7 121-2 
3184 326-7 
258-8 259-7 
335-5 347-9 
261-4 262 

343-9 351-6 
319 3354 
287-4 289-1 
301-5 308-6 
272-1 272-7 



Ja 8 Ja 18 Ja"28 F 7 F 17 F 27 Mr 8,9 18,13 28,29, Ap 7,8 



165-2 
280-1 
296-5 
273-2 
2744 

298-4 
277-8 
324*9 
220*4 
284-2 



168*7 
291*1 
298-7 
285-8 
275-3 

306-3 
274-0 
326-7 
232-5 
285-4 



1714 172-8 

294-1 287-8 

301-0 303-3 

298-5 311-1 

276-5 277*7 

314-1 321-8 

266-5 268-2 

328-6 330*8 

244-5 256*7 

286-6 287-7 



173-2 172-5 

282-7 287-1 

305-7 308-1 

323-5 336-2 

278*8 279-8 

329-5 337-3 

278-6 292-8 

333-1 335-4 

268-8 281*0 

288-9 290-1 



170-4 167-0 163-2 160-1 

298-8 314-6 332-7 351-1 

310*5 312-9 315-3 317-5 

348-3 0-6 12-9 24-9 

281-0 281-9 282-7 283-6 



344-9 352-4 

310-2 328-3 

337-8 340-2 

293-0 305-5 

291-3 292-2 



0-1 7-5 

346-3 4-5 
342-6 345-0 
317-8 330-2 
293-2 294-2 



Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 Mr 8 Mr 18 Mr 28 Ap 7 

183-8 188-8 193-6 197-9 

252-0 2504 258-3 271-8 

356*6 357-5 358-8 0-2 

306*9 318-5 329-7 340-4 

294*5 295*7 296*9 298-1 



201-9 205-6 ' 208-6 

288-2 306-1 324-2 

2*0 3-8 6-9 

350*9 0-5 8-9 

299-3 300*5 301-7 



210-8 211*8 211-8 

342-1 358-2 10-7 

8-0 10-3 12-5 

16-2 21-7 23-3 

302-8 303-8 305*0 



315-9 323*4 330-9 338-3 345-8*353-2 0*9 7-8 15*1 22-1 

239*2 251-2 266-7 284*1 301-9 319-8 3364 349-8 357-1 354 8 

32-1 31-8 31-9 32-2 330 34-0 35-2 36-*7 384 40-3 

253-9 266-6 279-1 291-9 304-4 316-9 329-4 342-0 354-5 6'7 

305-2 3064 307-6 308-7 309-9 3114 312-3 313*5 314-7 3l6-0 

Ja 8 Ja 18 Ja 28 F 7 F 17 F 27 Mr 8,9 18,19 28,29 Ap 7,8 



200-2 206-2 

247-4 261*5 

704 69 1 

221-8 229-0 

316-4 3174 

335-7 342-7 

260-7 278-3 

107-4 106-3 

291-9 304-5 

328-0 328-9 



212*2 217-9 

282-1 299-7 

68-1 67-2 

237-7 247-2 

318-5 319*6 

349-5 356-5 

294-8 309-5 

105-1 103-6 

316-6 328-9 

329*9 330-9 



223-6 229-3 
316-3 330 1 
66-8 66-8 
257-5 268*4 
320-9 322-2 

3-4 10-2 
319-2 320-6 
102-5 1014 
341-1 353-1 
331-1 3&2-3 



234-7 
338-1 
66-9 
279-5 
323-5 

17-0 
312-2 
100-4 
4-7 
334-5 



240-0 
3374 
67-3 
290-8 
324-7 

23-8 
309-7 
99-8 
164' 
335-8 



245-2 250-1 
329-8 328-8 
684 68>9 
302-5 314-2 
325-9 327-2 

30-5 37-2 
316-8 329-7 
99-5 99-6 
27-9 38-8 . 
337*1 338-4 



Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 Mr 8 Mr 18 Mr 28 Ap 7 



2150 221-3 

273-7 288-9 

141-1 140-7 

236-0 248*7 

340-1 340*9 



368-7 
281-1 
170-9 
303-5 
352-9 



4-2 
288-1 
1714 
306-9 
353-6 



227-9 234-5 
300-2 303-9 
139 9 138*7 
261-0 273-7 
341-8 342-6 

9-8 15-7 
283-9 272-7 
171-5 1714 
307-2 3034 
354-2 354-8 



241-2 247-7 
297-9 292-6 
137-6 1364 
286*1 298-7 



254-5 
296-3 
135-1 
3111 



2610 
307-9 
133*8 
323-5 



267*6 274-3 

323-8 341-6 

132*7 131-8 

336*1 348*3 



Miur. P.Plial.U.Phal. 
133*3 146*7 160*0 



Hast. Chit. Srati. Visa. Anur. Jyesh. Mula. P.Ash. U.Ash. Srav. 
173-3 186*7 200-0 213 3 226-7 240*0 253-3 266-7 280*0 293-3 



343-7 344-8 346'0 347*3 348*6 349*8 

214 27*5 33*6 39-7 45*8 51-9 

271*6 287-1 301-6 318-9 337-0 355*8 

170-9 170-2 169-1 1680 166-7 165-6 

297-0 292-4 291-8 294*8 300*7 308-2 

356*8 356-9 358 359*2 0*4 1*6 

Dan. Satab. P.Bhatl. U.Bhad. Revati. 

306-7 320 333-3 346*7 360*0 
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Day of S. Yr* 

0's Mean L. ' 
Oorrn. for do. 
English date. 
Tamil month. 
Do. date. 



1910 Mars 
©'s L. Merc. 
+•6 Jup. 

Ven. 

Sat. . 



TABLE 

Geocentric (Indian) Longitudes of Sun and Major planets at Ujjain 






10 


20 


30 


30 | 50 


60 


70 


80 


90 


100 


357*0 


6-9 


' 16-7 


26*6 


36:4 46*3 


66-1 


66-0 


75-9 


85-7 


95-6 


+2-1. 




+ 1-9 


+ 1-7 


4-1*4 +H 


4-0-8 


4-0-4 


4-00 


-0-3 


-0-7 


Ap 13 


Ap23 


My 3 


My 13 


My 23 Je 2 


Jel2 


Je 22 


Jl 2 


Jl 12 


Jl 22 


Chit 


Ohit 


Ohit 


Chit 


Vaik Vaik 


Vaik 


Ani 


Ani 


Ani 


Adi 


1 


11 


21 


31 


10 20 


30 


9 


19 


29 


7 



55-6 61-8 68-0 74-3 80*5 868 93-0 99-7 105-6 111-9 

6-8 24-1 37-9 45-9 44-1.86-6 37 1 469 618 791 

164-8 163-7 162-5 161-6 16M 161-0 161-1 1613 162-3 163-4 

313-6 -322-7 332.9 343-6 354-3 5-4 17-0 28 7 40-2 52 2 

2-3 3-6 4-9 6-3 7-5 8-6 9-9 10-9 11-8 12-7 



110 

105-4 
-1-1 
Au4 
Adi 
17* 



118-2 124-4 
97-4 116-0 

164-6 166-1 
64-0 75-7 
13-1 13-6 



120 



115-3 
-1-4 

Au 11 Au 

Adi 
27 



130 



125-1 
-1-6 
21 
Avan 
6 



140 

135-0 
-1-9 

Au 31 
ATan 
16 



150 

144*8 
-2-0 
610 
Ava n 
26 



160 

154-7 
-2-1 
S20 
Pur 
5 



170 

164-6 
-2-2 
S30 
Pur 
15 



130-8 
133-6 
167-9 
87-7 
13*9 



1371 
149-5 
169-7 
998 
13-7 



143-6 149-9 156-3 162-9 

1616 166-4 161-5 154-8 

171-6 173-7 175-7 177-9 

112-0 124-2 136-6 148-5 

13-6 13-5 12-9 122 



1911 Mars 
0's Li. Merc. 
4-*4 Jup. 

Ven. 

Sat, 



.298-4 30517 313-0 320-5 327-7 335-1 342-2 349 1 3562 2-9 9-3 15-4 21-3 269 31-9 364 397 42-9 

" 16-3-25-6 25-9 18-5 18-7 24-7 38-7 56-1 74-4 93-2 111-4 128-1 1418 148-9 146-6 1390 139-0 147-7 

'". 198*8 197-6 197-0 194-9 193-8 192-8 191-9 191-4 191-4 191-4 1917 192-6 193-5 1949 1963 198*0 1997 201-7 

31-8 43-6 55*7 67-2 78-9 90-3 100-9 111-7 122-0 131-6 140-8 147-9 153-7 1566 1560 151-2 145 1 1402 

u-3 15-7 17-1 is-5 19-8 211 224 23-7 25-2 .26-5 26-9 27-2 27-6 27-7 279 280 275 27-1 

29 



Eug.Dftte. Apl2Ap22 My 2 My 12 My 22 Je 1 Jell Je 21 Jl 1 J] 11 Jl 21 Jl 31 Au 10 Au 20 Au 30 8 9 S 19 S 



1912 Mars 
0's L. Merc. .. 
+-1 Jup. .. 

Ven. .. 
• Sat. 

1913 Mars .. 
0's L. Merc. 
—•1 Jup. .. 

Ven. .. 
Sat. .. 



70-3 76-5 824-87-9 93-7 99-5 105-6 111-6 117 7 123-8 1304 1363 142-4 148-9 155-4 161-8.168-3 174-8 

8-3 1-1 3571 3-1 15-9 32-8 514 694 88-8 1064 120-8 130-2 130-8 123-2 120-8 127-7 140-9 1574 

2^2-4 931-0 230*V 229*9 228-6 227-3 225-9 224-8 223-7 222-9 222-2 222-0 222-0 222-4 223-3 224*4 2254 226*8 

336-8 349*1 1*4 13-6 25-8 37*1 504 62-6 74-8 87-2 99-3 111-6 124-6 186-2 148*5 160*6 173-1. 185 5 

26-9 28-2 29-5 30-8 32-1 334 34-8 36-1 37*3 38-5 394 40-2 41-2 41-6 42-1 42-5 42-4 42*3 



316^3 323-9 331*7 339*3 

338-9 342*2 353*7 9*3 

264 264-6 264*8 264*7 

19*4 14*7 9*1 4-3 

39*5 40*7 41-9 43*1 



1*9 

654 



347 354*5 

27*6 46*7 
264-4 263-6 262*6 
4*2 7-6 13-5 

44-5 45-9 



9-3 
83-7 
261-4 
21-2 
47*3 43*6 



16*4 23*6 31*0 37*3 43-8 50*2 56*5 62-4 68*0 73-2 

984 110*8 114-1 106-3 103-2 107*7 119*8 135*3 152-9 170-6 

260-1 258*8 257-5 256-3 255-5 254*7 2544 254*4 254-6 255 3 

30*1 39-9 50*3 60*8 71S 83*2 94*9 10<>*6 118-5 1304 

49*9 51-3 52-3 534 544 55*2 55 9 564 56*7 56-9 



Eng. Date. Apl3 Ap23My3 My 13 My 23 Je2 Je 12 Je 22 J12 Jl 12 " J122 Au 1 Aull Au21 Au 31 S 10 S20 S 30 



1914 Mars .. 
0's L. Merc. .. 
4--6 Jup. .. 

Ven. .. 

Sat, .. 

1915 Mara 
0's L. Merc. .. 
4. -4 Jup. w.. 

VeriT .. 

Sat. .. 



88*7 93-0 97-9 103*0 1084 1144 1194 125-1 

333*3 348-4 6*3 25-3 44*2 62*5 78-6 90*8 

293-9 295-4 296*7 297*7 298*9 299 299.2 298-6 

14-7 27-1 39*5 51*6 63*7 75-7 87*6 99*5 

52 4 53-5 54*8 55*9 57*2 58-5 59 9 61-2 

333*7 341-6 349*3 356-8 4*6 12-1 19*4 26-8 

344-3 1-9 20-8 39*2 564 69-9 76-5 734 

322-2 324-4 3264 3284 330*0 831-6 332-8 333 7 

320-7 332-5 344-6 356-8 8 5 20'8 32-9 44-9 

65-7 66*7 67*6 68*6 69*8 714 72*3 73-7 



131-0 1370 143*0 1494 155*5 161*7 168*3 174*8 

95*4 90*2 844 884 100-0 115-5 132*9 150*8 

298-1 297-2 296-2 294-9 293-6 2924 231-2 290*1 

111-1 123*1 134-7 146-3 157-6 168-9 179-7 190-1 

62*5 63-9 64-8 65-6 66-6 67*9 69*1 " 70*3 

34-0 41*1 48*0 54*8 61'6 68*1 74-5 80*8 

66-1 68*3 78-5 93-3 111-8 1290 147*0 164 1 

3344 334*8 334-9 334-4 333-7 332-7 331*5 3302 

57-0 69*1 81*3 93-4 105-7 1180 130*4 142-6 

75*1 76*4 77*7 79*0 80*3 81*3 82-4 83*5 



1814 1880 

168*5 184*9 

289*2 288*1; 

199*8 209*1 
70*7 71*2 

S6-8 92-7 

179-1 189*2 

328*8 327*4 

155*0 167 :l i 

84-2 84-8 



Eng.Date. Apl2Ap22 My 2 My 12 My 22 Je 1 Je 11 Je 21 Jl 1 Jl U Jl 21 Jl 31 A*10 Au 20 Au 30 S 9 S 19 S 29 



1916 Mars 
0's L. Merc. 
4-4 Jup. 

Ven. 

Sat. 



110-8 113*2 1164 120-1 1244 129*2 134*0 139*3 

357*8 14*9 33-4 47-8 56*6 55-8 48*3 47-6 

349-9 352-3 354-7 357 1 359*3 14 3-5 5*3 

34-4 54*8 64*3 73*0 80-0 85*5 884 86*7 

79-2 79-9 80-7 81-3 824 83-6 84-8 864 



145*3 151-0 156*7 162*6 163*7 175*1 181-6 188*2 

56*5 71*1 88*3 106*4 124*8 142-5 1584 170*5 

7-0 8-5 9-6 10-5 Hi H*3 ill 10*6 

82-9 75*3 70*7 711 74*5 80*3 88-3 97 1 

87*4 88*7 90*1 91*5 92*8 94*0 95*1 964 



194-7 201*6 

175*8 1711 

10*0 8*9 

107*2 117*6 

97-3 98*1 



Eng. Date. Ap 13 Ap 23 My 8 My 13 My 23 Je 2 Je 12 Je 22 Jl 2 Jl 12 J122Aul Au 11 Au 21 Au 31- S 10 S20 S30 



1917 Mars 
0's L. Merc. 
4--8 Jup. 

Ven. 
Sat. 

1918 Mars 
0's L. Merc. 
4.-6 Jup. 

Ven. 



1919 Mars 
0*s L. Merc. 
4-3 Jup. 

Ven. 

Sat. 



3504 


358-1 


5-7 


13-1 


20-6 


28*0 


12*2 


27-2 


36*6 


36-9 


29*3 


27*8 


17*7 


20*1 


22-5 


24-9 


27*3 


29*7 


356*5 


8-8 


-21*2 


33-5 


45*9 


58*1 


92*9 


934 


93*9 


94*5 


954 


96*3 


141*7 141*1 


141*3 1434 


145*5 


148-9 


14-3 


18*4 


11*9 


8-1 


14*2 


27-5 


45*3 


47*5 


49*6 


518 


53-7 


56-4 


3131 


322*8 


332-8 343-7 


354*6 


5-9 


106*6 


106*9 


107*2 107*6 


108-3 


109*1 


5*5 


13-0 


204 


--27-6 


34-8 


41-9 


354-9 349-0 


352-9 


5-0 


20-8 


390 


73-9 


75-2 


76-9 


78*6 


80*5 


82-5 


32-3 


44-2 


56-0 


67-7 


79*2 


904 


119*5 


120-6 


120-5 120-6 


1210 121*6 



35*2 42*3 

35-8 504 

32*0 344 

70*2 82*5 

97*4 98*6 



44*0 
58*7 
17*3 



48*9 
58*0 
84*6 



157*2 
62*5 
61*0 
28-9 

110*9 

56-1 
76*9 
86*8 
1120 
122*8 



49*5 


56-3 


63-3 70-0 


76*5 


83-1 


89*5 96*0 


1024 


108-1 


67*0 


85*6 


104-0 122-1 


138-8 


151*9 


158-7 156*0 


148-5 


148-9 


36*5 


38-6 


40-5 42-2 


43-8 


45*0 


46-1 46*8 


47-2 


47-3 


94*4 106*9 


119-1 131-2 


143.3 


155*3 


167*3 1794 


1914 


2030 


99*8 


101-1 


102-4 103-7 


1054 


106*3 


107*6 108-9 


1100 


1110 


1620 167*3 


172-9 178-5^ 


184-5 


190*7 


197*2 203*8 


2104 


217-4 


81-3 


99-7 


116-9 131-4 


140-8 


140*7 


1334 130-8 


138*2 


151-2 


634 


65-7 


68-0 70-2 


72-2 


73-9 


75-8 77*5 


78-9 


80-0 


40-7 


52-6 


64*6 76*2 


88-3 


100*3 


112*5 124*7 


136-9 


149-2 


112-1 


113-2 


114*5 116*8 


117-0 


118*3 


119*6 121*0 


122-2 


123-3 


62-8 


69-8 


764 82-9 


89-7 


96*0 


102*7 109*0 


115-2 


121-3 


94-5 


110-2 


121*2 124-0 


117-5, 


112-9 


118*2 130-1 


146*0 


163-1 


89-1 


91-4 


93-6 95*& 


98*3 


100*5 


102*6 104*7 


106*7 


108*4 


121-9 


131-3 


139*8 147*0 


1520 


154*3 


152-7 147*1 


139-6 


137*6 


123-6 


124-3 


1254 126\5 


127*7 


1290 


150*3 131*6 


132-8 


184-1 



Mesh. Vrsh. Mith. Kat. Sim. Kan, Tid. Vrsch, Dhan. Mak. Kum, 
30 60 90 120 150 180 210 240 270 300 330 



Min. Asyn. Bhar. Krit. Eohi. Mrig. Atdh. Punar. Push. Asles. 
360 13*3 26-7 40*0 53-3 66-7 800 93*3 106*7 120-0 



VIII. 

ean Sunrise for every ten days from AD, 1910 to AJD. 1919- 



180 


190 


*200 


210 


220 


230 


240 


250 


260 


270 


280 


290 


300 


310 


174-4 
-2-2 
10 
Pur 
25 


184-3 
—21 
20 
Aipp 
4 


194-1 
—1-9 
30 
Aipp 
14 


204-0 
—1-7 
N 9 
Aipp 
24 


213-8 
-1-5 
N19 
Kart 
4 


223-7 
— 1-2 

N 29^ 
Kart 
14 


233-5 
—0-9 
D 9 
Kart 
24 


243-4 
—0-5 
D19 

Marg 
5 


253-3 
—0-1 
D29 
Marg 
15 


,263-1 
+03 
Ja8 
Marg 
25 


2730 
+ 0-6 

Ja 18 
Tai 
5 


282-8 
+ 10 
Ja28 
Tai 
15 


292-7 
+ 1-3 

F 7 
Tai 
25 


302-5 
+ 1-6 

F17 
Masi 
6 



312-4 
+ 1-8 

F 27 
Masi 
16 i 



322-2 
+2-0 

Mr 8,9 
Masi 
26 



332-1 
+21 
18,19 
Pang 
6 



342-0 
+2-2 
28,29 
Pang 



351-8 
+ 2-2 

Ap 7 , 8 
Pang 



169*4 1760 

157-6 168-1 

.80-1 182-3 

61-0 173-5 
11'5 10-6 

44-8 45-7 

'61-7 178-3 

,03-8 205-8 

139-9 142-4 

26-7 259 



182-5 189-0 
182-6 199-3 
184-4 186-6 
186-0 198-6 
9-8 90 



195-7 
2167 
188-8 
2110 
8-3 



44-9 42-7 , 40-1 

195*8 213-8 229-5 

207-9 210-2 212-4 

149-4 167-1 166*2 

25-1 24-4 23-6 



202-4 
233-9 
1909 
223-7 
7-7 

370 
243-6 
214-6 
176-2 

22-9 



209-3 216*1 

249-7 263 

192-8 194-6 

236-2 248-9 

7*1 6-8 



223-0 
270*5 
196*3 
261*5 
6*6 



34-5 32-8 32-0 

252-9 254-2 246-8 

216-8 219 221-1 

186-5 197-7 209-2 

22-1 21-6 21 1 



11 



12 



>9 19 29 N 8 N 18 N 28 D8 D 18 D 28 



181-4 
174-4 
228-6 
197-8 
421 



188-2 
1920 
230-4 
210-1 
41-2 



195-0 201-8 
208-6 224-0 
232-4 234 5 
222-4 234-7 
40-2 39-2 



208-6 

235- 2 

236- 7 
247-0 

38-6 



78-1 82-5 

'88-0 204-2 

256-2 257-6 

T42-4 154 7 

57-0 56-6 



86-3 89-4 91-7 

216-9 223-5 221-1 

259-2 260-8 262-5 

166-9 179-4 191-7 

56-1 55*7 55-9 



216-1 
2391 
238-9 
259-4 
38-1 

92-7 
213-2 
264-5 
204* 1 

541 



523 1 230*2 237*4 

233-6 227-3 230-2 

241-1 243-3 245-7 

271*4 283-5 295 4 

37-6 36-9 36-3 



92-9 91-4 

212-8 221-3 

266-6 268-0 

216 8 229-2 

53-3 52-5 



88-8. 
234-8 
271-0 
241-7 

51-8 



13 



14 



O10 O20 O30 N9 N 19 N 29 D9 D 19 D29 



.94-9 
198-5 
2 3-5 

ari 

71-5 

98-4 
'91-7 
*23-3 
7. 9 
85-4 



201-7 
207-1 
288-8 
223-8 
71*3 

1038 
185-1 
325-6 
192-4 
85*5 



208-6 215-6 
206-2 198-*6 
289-3 290-1 
227*5 228-7 
71-2 71-0 

108-9 113*4 
180-3 184-8 
324-9 324*4 
205 217-5 
85-7 85*8 



222-8 2301 237-4 244-7 252 1 15 

196-5 203 6 216-4 232-2 249-7 

291-3 292 6 294'2 295 9 298-2 

224-6 218-5 213-6 212-6 215-4 

70-3 69-5 68-9 68 1 67*4 



117*9 121-8 124-9 127 1 128-4 

196-4 211*7 228-6 245*9 262 9 

324*3 324-7 325 3 326 3 327-6 

229*9 242-5 255*5 267*7 280*1 

85-3 84-9 844 83-6 82-8 



16 



09 019 029 N 8 N 18 N 28 D8 D 18 D28 



208-5 
164-5 
7-8 
128-6 
98-9 



215*6 
166-7 
6*4 
139*9 
99-3 



222-6 229-9 
176-6 191- 1 
50 3-8 
151*5 163-2 
99-7 1001 



2371 
207*5 
2-6 
175*3 
99-8 



244*6 
224-9 
1-7 
187-3 
99-6 



252 259-6 
242-0 258-2 
1-0 0-9 
199*5 211-7 
99*4 98-7 



267*2 
271-7 
0*9 
2240 
980 



17 



O10 O20 O30 N9 N 19 N 29 D9 D 19 D2S 



114*1 
157*8 
47-0 
2150 
111-9 



119-9 
171-9 
46-4 
226-7 
112*6 



125-6 1310 1361 141-2 1458 1499 153<6 18 

188-3 205*6 222-9 239 4 253-3 262 5 263 

45-5 44*3 43 1 36 7 403 392 38*1 

237-8 249-2 260*1 270 5 280*2 289 2 296-8 

113*2 113*8 113*9 113-9 1140 113-0 113-1 



224-4 231*4 

167 3 184-7 

80-9 81-1 

161-5 174-0 

124 4 1251 

127*5 133-5 

180*9' 198-0 

110 111-3 

138*2 141*9 

135-4 136*3 

-.Mag. P.Phal 
133-3 146-7 



238-6 246-0 

202 1 218-7 

81-8 81-6 

186*4 198-7 

125-9 126-7 

139-5 115-2 
213-9 226-3 
112-5 113*4 
148-5 156*8 
137*4 138-4 



253-5 
233-7 
81-2 
211-5 
127*1 

1510 
232-3 
114-1 
1658 
139-2 



260-9 
244-6 
80-3 
224-1 
127-3 

156-5 
228-9 
1144 
1761 
139-9 



268-7 276*3 
248 1 242-0 
790 78-1 
236-7 249-4 
127-7 127*7 

1620 167- 1 
221-7 222*1 
114-4 114*1 
186-9 198-0 
140*6 140-9 



283-9 
236-4 
76-8 1 
262-0 
127*8 

172-2 
231*1 
113*3 
209*3 
1411 



19 



20 



229*9 236*8- 

269-0 260-8 

197-9 199-4 

274-1 286-8 

6-4 6-8 



243-9 250-9 

260*0 268*4 

200*3 201*2 

299*3 311-9 

7*1 7*6 



32-7 ■ 34-4 37-0 40-3 

243-0 248-8 261*3 277*1 

223-2 225-0 226-7 228-3 

220-7 232-2 244 8 257-0 

20-7 20-8 209 2<J*9 



258-2 265-3 272-6 280 287-2 294-5 

282 1 298-7 316-9 335 1 353-1 9-1 

201*6 201-7 201-6 201 3 200*5 199*5 

324*3 336-9 349-2 15 13-8 25*8 

8*4 9-3 10-2 11*4 12*6 13*8 

44*0 48 1 52 1 57-6 62-9 68-1 

294*5 312-7 330 3 347*2 0*6 7*8 

229-8 230-9 231*£ 232-4 232*7 232-7 

269*1 281-5 293-5 305-3 318-2 330*7 

21*6 22*2 230 240 25-2 26-2 



Ja7 Jal7 Ja 27 F6 F 16 F26 Mr 8 Mr 18 Mr 28 Ap 7 



244*5 251*9 259*3 266*8 

240-8 255-7 272-9 290-8 

247-9 250 1 252-3 254-3 

307-2 319-4 329-8 340 5 

35*5 35-3 35'2 34-9 

85-5 - 81-7 78-5 76-0 

251*4 269*1 286*7 303*6 

273-3 275*6 2780 280*3 

254*4 267-1 279*6 292 4 

§1*0 50*6 501 49*7 



274*3 281-9 
308-4 325 1 
256-3* 258*2 
350*6 0-2 
35-4 35-8 



289*5 297*1 

339*5 348-3 

259-9 261-5 

8-4 14*9 

36*2 37-0 



304-9 312-6 
348-0 340-4 
262-8 263-6 
19*6 20*6 
37*9 38-9 



74-9 75*3 76-9 

318-5 328-9 3312 

282*7 284-9 287- 1 

305*3 318*2 329-9 

49-7 49-8 49-8 



79-3 82-5 86-1 

324-4 320-5 326*2 

289-2 291-2 293-2 

342-5 355*0 7*2 

50-5 51-2 51*9 



Ja8 Jal8 Ja28 F*7 F 17 F27 Mr 8,9 18,19 28,29 Ap 7,8 



259-7 267*3 

267*1 284*0 

300-3 302-4 

2209 228-3 

66-5 65:9 

128-6 127-5 

278-6 291*2 

329-2 329-8 

292-6 3049 

82 81-1 



275*1 282-7 

299-2 310*3 

304-8 307-1 

237-2 247-1 

65-2 64*5 

125-3 122-0 
296 8 292*8 
332-7 334-8 
317-2 329*3 
80-3 79*4 



"290*4 298-3 
313*8 307*5 
309*4 311-8 
257*6^ 268-5 
64*4 64 1 

118-0 114-2 
294-4 296-2 
337*0 339-2 
341-5 353*5 
79*1 78*7 



306*2 
301*7 
314*3 
279-6 
64-0 

111*4 
306*5 
341*6 
51 
78-4 



314*1 
306*7 
316*7 
291*1 
64-4 

109*7 
321*2 
3440 
17*0 
78*5 



321-9 329-8 
318*6 334-6 
3191 321*4 
302*8 314-7 
64-9 65-2 

109*2 1101 
3381 343-3 
346-4 348-8 
23-1 39-2 
78-5 78-C- 



Ja7 Jal7 Ja27 F6 F 16 F26 Mr 8 Mrl8 Mr 28 Ap 7 

275*0 282*9 290*6 298*6 3Q6-4 314-1 322-1 330 338*0 345-6 

279*5 278*4 270*8 267*3 277*2 290*9 307*4 323*3 342*1 0'5 

1-4 21 3*2 4-4 6-1 79 9*7 11*9 14*1 16*4 

236*5 249*2 261*5 274*2 287*0 299*0 311*6 324-1 336*6 3490 

97*4 96*6 96*9 95*0 94*3 93*7 93*0 92-9 92*7 92*5 

Ja 8 Ja 18 Ja 28 F 7 F 17 F 27 Mr 8,9 18,19 28,29 Ap 7,8 



156*4 158-8 159-9 160-2 

255-6 252*3 258*5 271-3 

37*3 36*9 3.6-7 37*0 

302*2 304*8 303-7 298*4 

112*5 111-7 110-9 110-2 



291*8 299*6 

239*7 250-8 

75-6 74-3 

274-7 £87-3 

127-9 126-3 

177-2 181-7 

245-1 261*8 

112-4 111-3 

221*0 233-0 

141*3 140*8 



307*5 315-0 
265-9 283*2 
73-2 72-2 
299-6 312*4 
125-6 124*9 

185*6 189*3 
279-4 298-0 
109-9 108*6 
245-3 257*5 
140*4 1401 



158-6 155-8 
287*4 305-1 
37*6 38*5 
292-1 289*1 
109*4 108*6 

323-2 331 
301-3 319 
71*6 71-3 
325 327-8 
124-0 123*2 

192-3 194-4 

314*31 328-9 

107*4 106-2 

269*6 282-0 

139*4 138*6 



U.Phal. Hasta. 
160*0 173-3 



Chit. 
186-7 



Svati. Visa. 
200*0 213-3 



Anur. Jyesli. 
226*7 240*0 



Mula. 
253*3 



P. Ash. U. Ash. 
266-7 280-0 



Srav. 
293-3 



Dan. 

306*7 



Satab. 
320-0 



152*6 

323-2 
39-6 
290*3 
107*8 

338-8 
334-8 
71*3 
349*7 
122*4 

195-7 
339 1 
105*2 
2941 
137-9 

P.Bhad, 
333-3 



148*4 145-2 142-4 

341*1 357*9 11-3 

40*9 42*5 44-3 

294- 1 300*8 308-7 

107*4 106*9 106*6 



346*6 
350*2 
71*5 
2-0 
122-4 

195*6 
341-2 
104-4 
306-8 
1371 



354-2 1-4 
358-9 358-6 
72-3 73-3 
14-3 26-2 
120*5 119*6 

194-3 191-7 
334*4 331-7 
104-0 J03-9 
318*8 331-2 
136-4 135*6 



U.Bhad. 
346-7 



Kevati. 
360-0 



TABLE XIX ;— Ghatikas and Palas (Naligais and Vlnadis) as Fractions of a day. 

N.B. — The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 



Ghatikas. | Ghatikas. | Ghatikas. J Ghatikas. 

* r £ eg 



1 2 3 4 

... -0167 '0333 -0500 -0667 
•0003 -0169 -0336 '0503 -0669 
•0005 -0172 -0339 '0505 -0672 
•0008 -0175 -0342 -0508 -0675 
•0011 -0178 -0344 -0511 '0678 

•0014 -0180 *0347 '0514 -0680 
•0017 -0183 -0350 -0517 -0683 
•0019 -0186 -0353 '0519 -0686 
•0022 -0189 -0355 '0522 -0689 
•Q025 -0192 -0358 '0525 -0692 

*028 -0194 -0361 '0528 -0694 
•0030 -0197 -0364 '0530 -0697 
•0033 -0200 -0367 -0533 -0700 
•0036 -0203 -0369 '0536 -0703 
•0039 -0205 -0372 '0539/0705 

•0042 -0208 -0375 -0542 -0708 
•0044 -0211 -0378 -0544 '0711 
•0047 -0214 -0380 -0547 '0714 
•0050 -0217 -0383 '0550 -0717 
•0053 -0219 -0386 '0553 -0719 

•0055 -0222 -0389 -0555 -0722 
•0058 -0225 -0392 0558 -0725 
•0061 -0228 -0394 -0561 -0728 
•0064 -0230 '0397 -0564 -0780 
•0067 '0233 -0400 -0567 -0733 

•0069 -0236 -0403 '0569 -0736 
•0072 -0239 -0405 0572 -0739 
•0075 -0242 -0408 -0575 '0742 
•0078 '0244 -0411 -0578 '0744 
-0080 -0247 0414 '0580 /0747 

•0083 -0250 \0417 -0583 -0750 
•0086 -0253- -0419 -0586 -0753 
•0i)89 -0255 -0422 -0589 -0755 
•0092 -0258 -0425 '0592 -0758 
'0094 -0261 -0428 '0594 '0761 

•0097 -0264 -0430 '0597 '0764 
0100 -0267 -0433 -06&0 '0767 
•0103 -0269 -0436 '0603 -0769 
•0105 -0272* -0439 '0605 '0772 
•0108 -0275 '0442 '0608 '0775 

•0111 -0278 -0444 "0611 -0778 
•0114 -0280 -0447 '0614 -0780 
•0117 -0283 -0450 '0617 -0783 
•0119 -0286 '0453 '0619 '0786 
•0122 '0289 -0455 '0622 -0789 

•0125 -0292 -0458 '0625 -0792 
•0128 -0294 -0461 '0628 -0794 
•0130 -0297 -0464 '0630 -0797 
•0133 -0300 -0467 '0633 -0800 
•0136 -0303 -0469 '0636 '0803 

•0139 -0305 -0472 '0639 -0805 
•0142 *0308 -0475 -0642 -0808 
•0144 -0311 -0478 '0644 -0811 
•0147 -0314 -0480 '0647 -0814 
•015a -0317 -0483 '0650 -0817 

•0153 -0319 •048€L 'Q653 -0819 
•0155 '0322 -0489 "0655 -0822 
•0158 -03^5 -0492 -0658 -0825 
•0161 -0328 -0494 '0661 '0828 
•0164 -0330 -0497 '0^4 '0830 





5 


6 


7 


8 


9 







•0833 


'1000 


•1167 


•1333 


•1500 





1 


•0836 


•1003 


•1169 


•1336 


•1503 


1 


2 


•0839 


1005 


•1172 


•1339 


•1505 


2 


3 


•0842 


•1008 


•1175 


•1342 


•1508 


3 


4 


•0844 


•1011 


•1178 


•1344 


•1511 


4 


5 


•0847 


•1014 


•1180 


•1347 


•1514 


5 


6 


•0850 


•1017 


•1183 


•1350 


•1517 


6 


7 


•0853 


•1019 


•1186 


•1353 


•1519 


7 


8 


•0855 


•1022 


•1189 


•1355 


•1522 


8 


9 


•0858 


•1025 


•1192 


•1358 


•1525 


9 



10 -0861 -1028 -1194 '1361 -1528 10 

11 -0804 -1030 '1197 '1364 -1530 11 

12 -0867 -1033 '1200 -1367 '1533 12 

13 -0869 -1036 -1203 -1369 '1536 13 
14" -0872/1039 -1205 -1372 -1539 14 

15 -0875 -1042 -1208 '1375 -1542 15 

16 -0878 -1044 -1211 '1378 -1544 16 

17 -0880 -1047 -1214 '1380 '1547 17 

18 -0883 1050 -1217 '1383 -1550 18 

19 -0886 -1053 -1219 -1386 -1553 19 

20 -0889 -1055 -1222 '1389 -1555 20 

21 0892 -1058 1225 -1392 «1558 21 

22 -0894 -1061 -1228 '1394 -1561 22 

23 -0897 -1064 -1230 '1397 -1564 23 

24 -0900 '1067 -1233 -1400 '1567 24 

25 -0903 -1069 '1236 tU03 -1569 25 

26 -0905 -1072 -1239 -1|405 -1572 26 

27 -0908 -1075 -1242 '1408 -1575 27 

f8 -0911 -1078 -1244 '1411 -1578 28 

9 -0914 -1080 '1247 '1414 -1580 29 

30 '0917 -1083 '1250 '1417 -15813 30 

31 -0919 -1086 -1253 -1419 -1586 31 

32 '0922 1089 '1255 '1422 -1589 32 

33 '0925 -1092 -1258 '1425 -1592 33 

34 '0928 -1094 -1261 '1428 -1594 34 

35 '0930 -1097 -1264 -1430 -1597 35 

36 '0933 .1100 -1267 1433 -1600 36 

37 '0936 -1103 '1269 1436 -1603 37 

38 -0939 -1105 -1272 '1439 -1605 38 

39 -0942 -H08 -1275 '1442 -1608 39 

40 -0944 -1111 '1278 '1444 -1611 40 

41 -0947 .1114 -1280 -1447 -1614 41 

42 -0950 -1117 -1283 '1450 -1617 42 

43 -0953 -1119 -1286 '1453 -1619 43 

44 •0955 -1122 -1289 '1455 -1622 44 

45 -0958 -1125 -1292 '1458 -1625 45 

46 -0961 -1128 -1294 -146] -1628 46 

47 »0964 -1130 -1297 1464 -1630 47 

48 -0967 -1133 -1300 -1467 -1633 48 

49 -0969 -1136 -1303 -1470 -1636 49 

50 -0972 -1139 -1305 '1472 -1639 50 

51 -0975 -1142 -1308 -1475 -1642 51 

52 -0978 -1144 -1311 -1478 -1644 52 

53 -0980 -1147 -1314 1480 -1647 53 

54 -0983 -U50 -1317 -1483 -1650 54 

55 -0986 -1153 -1319 'I486 -1653 55 

56 -0989 '1155 -1322 -1489 -1655 56 

57 0992 -1158 -1325 '1492 -1658 57 

58 -0994 -1161 -1328 '1494 -1661 58 

59 -0997 -1164 -1330 '1497 -1664 59 



10 11 12 13 14 

1667 -1833 -2000 -2167 -2333 
1669 -1836 '2003 -2169 '2336 
1672 -1839 -2005 '2172 '2339 
1675 -1842 '2008 -2175 -2342 
1678 '1844 -2011 -2178 '2344 

1680 -1847 -2014 -2180 -2347 
1683 -1850 - 2017 '2183 '2350 
•1686 '1853 "2019 -2186 '2353 
1689 -1855 -2022 -2189 '2355 
1692 -1858 -2025 '2192 '2358 

1694 -1861 '2028 -2194 '2361 
1697 '1864 '2030 -2197 -2364 
1700 -1867 '2033 -2200 '2367 
1702 -1869 '2036 '2203 '2369 
1705 -1872 '2039 -2205 '2372 

1708 '1875 '2042 -2208 '2375 
1711 1878 '2044 -2211 -2378 
1714 -1880 '2047 -2214 '2380 
1717 1*83 '2050 -£217 '2383 
1719 1886 '2053 -2219 '2386 

1722 1889 '2055 -2222 '2389 
1725 '1892 '2058 -2225 '2392 
1728 -1894 -2061 -2228 '2394 
1730 1897 '2064 '2230 '2397 
1733 1900 '2067 '2233 '2400 

•1736 1903 -2069 '2236 2403 
•1739 1905 '2072 -2239 '2405 
1742 1908 -2075 -2242 '2408 
•1744 1911 -2078 -2244 '2411 
1747 1914 -2080 -2247 '2414 

•1750 1917 -2083 -2250 '2417 
•1753 1919 -2086 -2253 '2419 
•1755 1922 -2089 -2255 '2422 
•1758 1925 '2092 -2258 '2425 
•1761 1928/2094 -2261 '2428 

1764 -1930 -2097 -2264 -2430 
•1767 1933 -2100 -2267 '2433 
1769 1936 '2103 '2269 '2436 
•1772 1939 -2105 -2272 -2439 
1775 1942 '2108 -2275 '2442 

•1778 1944 -2111 -2278 '2444 
1780 -1947 -2114 -2280 -2447 
-1783 1950 -2117 -2283 -2450 
1786 1953 -2119 -2286 -2453 
•1789 1955 -2122 -2289 -2455 

1792 1958 -2125 -2292 -2458 
1794 -1961 -2128 -2294 -2461 
1797 1964 -2130 '2297 -2464 
•1800 1967 -2133 -2300 -2467 
1803 '1969 -2136 '2303 -2469 

•1805 1972 '2139 -2305 2472 
1808 1975 -2142 '2308 '2475 
1811 -1978 '2144 -2311 -2478 
•1814 1980 -2147 -2314 -2480 
1817 1983 -2150 '2317 -2483 

1819 -1986 '2153 -2319 -2486 
•1822 '1989 '2155 -2322 -2489 
•1825 1992 -2158 '2325 -2492 
1828 1994 '2161-2328 -2494 
1830 1997 -2164 -2330 -2i$i 





15 


16 


17 


18 19 


u 


'2500 


•2667 


•2833 


•3000 -3167 


1 


•2503 


•2669 


•2836 


•3003 '3169 


2 


•2505 


•2672 


■2839 


•3005 -3172 


3 


•2508 


•2675 


•2842 


•3008 '3175 


4 


•2511 


•9678 


•2844 


•3011 -3178 


5 


•2514 


•2680 


•2847 


•3014 '3180 


6 


•2517 


•2683 


•2850 


•3017 '3183 


7 


•2519 


•2686 


•2853 


•3019 -3186 


8 


•2522 


•2689 


'2856 


•3022 '3189 


9 


•2525 


•2692 


•2858 


•3025 3192 


10 


•2528 


•2694 


•2861 


■3028 -3194 


11 


•2530 


•2697 


•2864 


•3030 -3197 


12 


-2533 


•2700 


•2867 


•3033 -3200 


13 


•2536 


•2703 


•2869 


•3036 -3203 


14 


•2539 


•2705 


•2872 -3039 3205 


15 


•2542 


•2708 


•2875 


•3042 -3208 


16 


•2544 


•2711 


•2878 


•3044 -3211 


17 


•2547 


•2714 


•2880 


•3047 -3214 


18 


•2550 


•2717 


•2883 


•3050 -3217 


19 


•2553 


•2719 


•2886 


•3053 -3219 


20 


•2555 


•2722 


•2889 


•3055 -3222 


21 


•2558 


•2725 


•2892 


•3058 -3225 


22 


•2561 


•2728 


•2894 


•3061 -3228 


23 


•2564 


•2730 


•2897 


•3064 -3230 


24 


•2567 


•2733 


•2900 '3067 '3233 


25 


•2569 


•2736 


•2903 


•3069 -3236 


26 


•2572 '2739 


•2905 


•3072 -3239 


27 


•2575 2742 


•2908 


•3075 -3242 


28 


•2578 


•2744 


•2911 


•3078 -3244 


29 


•2580 


•2747 


•2914 


•3080 '3247 


30 


•2583 


•2750 


•2917 


•3083 '3250 


31 


•2586 


•2753 


•2919 


•3086 '3253 


32 


•2589 


•2755 


•2922 


•3089 -3255 


33 


•2592 


•2758 


•2925 


•3092 -3258 


34 


•2594 


•2761 


•2928 


•3094 *3261 


35 


•2597 


•2764 


•2930 


•3097 -3264 


36 


•2600 


•2767 


•2933 


•3100 -3267 


37 


•2603 


•2769 


•2936 


•3103-3269 


38 


•2605 


•2772 


•2939 


•3105 -3272 


39 


•2608 


•2775 


'2942 


•3108 -3275 


40 


•2611 


•2778 


•2944 


•3111 -3278 


41 


•2614 


•2780 


•2947 


•3114 -3280 


42 


•2617 


•2783 


•2950 


•3117 -8283 


43 


•2619 


•2786 


•2953 


•3119 -328€ 


44 


•2622 


•2789 


•2955 


•3122 -3289 


45 


•2625 


•2792 


•2958 


•3125 -3292 


46 


•2628 


•2794 


•2961 


•3128 -3294 


47 


•2630 


•2797 


•2964 


•3330 -3297 


48 


•2633 


•2800 


•2967 


•3133 -3300 


49 


•2636 


•2803 


•2969 


•3136 '3303 


50 


•2639 


•2805 


•2972 


•3139 '3305 


51 


•2642 


•2808 


•2975 


•3142 '3308 


52 


'2644 


•2811 


•2978 


•3144 -3311 


53 


•2647 -2814 -2980 -3147 -3314 


54 


•2660 


•2817 


•2&83 


•3150 '3317 


55 


•2653 


•2819 


•2986 '3153 '3319 


56 


•2655 -2822 -2989 '3155 '3322 


57 


•2668 


•2825 -2992 '3158 '3325 


58 


^2661 


*2828 


•2994 


•3161-3328 


59 


•2664 


•2830 -2997 '3164 -3330 



TABLE XIX:— Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day. —contd. 

M.B. — The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 



Ghatikas. 



i 



Ghatikas. 



Ghatikas. 



i 



Ghatikas. 



20 21 22 23 24 

•3333 -3500 -3667 -3833 4000 
•3336 -3503 '3669 '3836 '4003 
•3339 '3505 '3672 '3839 '4005 
•3342 -3508 '3675 -3842 -4008 
•3344 -3511 -3678 "3844 -4011 

•3347 -3514 "3680 -3847 -4014 
•3350 -3517 '3683 -3850 -4017 
•3353 -3519 '3686 '3853 -4019 
•3355 -3522 '3689 -3855 -4022 
•3358 -3525 '3692 -3858 -4025 



25 26 27 28 29 



30 31 32 33 34 



35 36 37 38 39 



'4167 -4333 -4500 

1 -4169 -4336 -4503 

2 '4172 -4339 -4505 

3 -4175 -4342 -4608 

4 -4178 -4344 -4511 

5 '4180 4347 -4514 

6 '4183 -4350 '4517 

7 -4186 -4353 '4519 

8 '4189 -4355 '4522 

9 -4192 -4358 -4525 



•3361 -3528 *3694 -3861 -4028 10 '4194 -4361 -4528 
•3364 -3530 '3697 -3864 -4030 11 '4197 -4364 -4530 
•3367 -3533 '3700 -3867 -4033 12 -4200 -4367 4533 
•3369 -3536 "3703 -3869 -4036 13 '4203 -4369 -4536 
•3372 -3539 '3705 /3872 -4039 14 '4205 "4372 -4539 

•3375 -3542 '3708 '3875 -4042 15 '4208 4375 '4542 
•3378 -3544 -3711 '3878 -4044 16 '4211 -4378 '4544 
•3380 -3547 -3714 -3880 '4047 17 '4214 -4380 -4547 
•3383 -3550 '3717 '3883 '4050 18 '+217 '4383 -4550 
•3386 -3563 '3719 -3886 '4053 19 "4219 -4386 '4553 



•3389 
•3392 
•3394 
•3397 
•3400 

•3403 
•3405 
•3408 
•3411 
•3414 



3555 -3722 -3889 
3558 '3725 -3892 
35 61 -3728 '3894 
3564 -3730 '3897 
3567 4 3 733 '3900 



•4055 20 
•4058 21 
•4061 22 
•4064 23 
•4067 24 



•3569 -3736 '3903 -4069 25 
•3572 -3739 -3905 -4072 26 
•3575 -3742 '3908 -4075 27 
•3578 -3744 -3911 -4078 28 
-3580 '3747 '3914 -4080 29 



•4222 '4389 '4555 
•4225 '4392 -4558 
•4228 '4394 -4561 
•4230 '4397 -4564 
-4233 '4400 -4567 

•4236 '4403 -4569 
•4239 - M05 -4572 
•4242 '4408 -4575 
•4244 -4411 -4578 
•4247 -4414 -4580 



•3417 -3583 -3750 '3917 -4083 30 *4250 '4417 -4583 
•3419 -3586 -3753 '3919 -4086 31 '4253 *44l9 '4586 
•3422 -3589 -3755 '3922 -4089 32 '4255 '4422 -4589 
•3425 -3592 -3758 '3925 -4092 33 '4258 '4425 -4592 
•3428 -3594 -3761 '3928 -4094 34 -4261 '4428 -4594 

•3430 -3597 '3764 -3930 '4097 35 '4264 -4431 -4597 
•3433 -3600 '3767 -3933 '4100 36 '4267 '4433 -4600 
•3436 -3603 '3769 -3936 -4103 37 '4269 '4436 '4603 
•3439 -3005 '3772 -3939 -4105 38 -4272 '4439 -4605 
•3442 -36U8 '3775 -3942 -4108 39 '4275 '4442 -4608 

•3444 -3611 -3778 *3944 -4111 40 -4278 '4441 -4611 
•3447 -3614 -3780 *3947 '4114 41 -4280 *4447 '4614 
•3450 -3617 -3783 fc 3950 *4117 42 -4283 '4450 -4617 
•3453 -3619 '3786 '3953 '4119 43 -4286 '4453 '4619 
•3455 -3622 -3789 -3955 '4122 44 -4289 '4455 *4622 

•3458 -3625 -3792 -3958 -4125 45 -4292 '4458 '4625 
•3461 -3628 -3794 .'3961 '4128 46 -4294 '4461 '4628 
•3464 -3630 -3797 -3964 -4130 47 -4297 *4464 -4630 
•3467 -3633 -3800 '3967 '4133 48 -4300 -4467 -4633 
•3469 -3636 -3803 '3969 -4136 49 -4303 '4469 -4636 

•3472 -3639 -3805 '3972 -4139 50 4305 -4472 -4639 
•3475 '3642 -3808 '3975 -4142 51 -4308 -4475 '4642 
•3478 '3644 -3811 -3978 -4144 52 '4311 '4478 '4644 
'3480 -3647 -3814 '3980 -4147 53 -4314 -44B0 '4647 
•3483 -3650 -3817 '3983 -4150 54 '4317 *4483 *4650 

'3486 -3653. -3819 '3986 -4153 55 -4319 -4486 -4653 
•3489 -3655 -3822 '3989 -4155 56 -4322 -4489 '4655 
•3492 '3658 «3825 '3992 -4158 57 "4326 "4492 -4658 
•3494 -3661 -3828 '3994 -4161 58 -4328 '4494 -4661 
'3497 -3«64 -3830 -3997 '416* 69 -4330 4497 -4664 '4830 



4667 
4669 
4672 
4675 
4678 

4680 
4683 
4686 
4689 
4692 

4694 
46®7 
4700 
4703 
4705 

4708 
4711 
4714 
4717 
4719 

4722 
4725 
4728 
4730 
4733 

4736 
4739 
4742 
4744 
4747 

4750 
4753 
4755 
4758 
4761 

4764 
4767 
4769 
4772 
4775 

4778 
4780 
4783 
4786 
4789 

4792 
4794 
4797 
4800 
4803 

4805 
4808 
4811 
4814 
4817 

4819 
4822 
4825 
4828 



•4833 


•5000 


•5167 


•5333 


•5500 


•5667 


•5833 


•6000 


•6167 


'6333 


•6500 


•4836 1 


•5003 


•5169 


•5336 


•5503 


•5669 1 


•5836 


•6003 


•6169 


•6336 


•6603 


•4839 ' 2 


•5005 


•5172 


•5339 


•5505 


•5672 2 


•5839 


•6005 


•6172 


•6339 


•6505 


•4842 3 


•5008 


•5176 


•5342 


•5508 


•5675 3 


•5842 


•6008 


•6175 


•6342 


•6608 


•4844' 4 


•5011 


•5178 


•5344 


•55U 


•5678 4 


•5844 


•6011 


•6178 


•6344 


•6511 


-4847 5 


•5014 


•5180 


•5347 


•5514 


•5680 5 


•5847 


•6014 


•6180 


•6347 


•6514 


•4850 6 


•5017 


•5183 


•5350 


•5517 


•5683 6 


•5850 


•6017 


•6183 


•6350 


•6617 


•4853 7 


•5019 


•5186 


•5353 


•5519 


•5686 7 


•5853 


•6019 


•6186 


•6353 


•6519 


•4855 8 


•5022 


•5189 


•5355 


•5522 


•5689 8 


•5855 


•6022 


•6189 


•6355 


'6522 


•4858 9 


•5025 


•5192 


•5358 


•5525 


•5692 9 


•5858 


•6025 


•6192 -6358 


•6526 


•4861 10 


•5028 


•5194 


•5361 


•5528 


•5694 10 


•5861 


•6028 


•6194- 


•6361 


•6628 


•4864 11 


•5030 


•5197 


•5364 


•5530 


•5697 11 


•5864 


•6030 


•6197 


•6364 


•6630 


•4:867 12 


•5033 


•5200 


•5367 


•5533 


•5700 12 


•5867 


•6033 


•6200 


•6367 


•6533 


•4^69 13 


•5036 


•5203 


•5369 


•5536 


•5703 13 


•5869 


•6036 


• 6208 '6369 


•6536 


•4872 14 


•5039 


•5205 


•5372 


•5539 


•5705 14 


•5872 


•6039 


•6205 


•6372 


•6539 


•4875 15 


•5042 


•5208 


•5375 


•5542 


•5708 15 


•5875 


•6042 


•6208 


•6375 


•6542 


•4878 16 


•5044 


•5211 


•5378 


•5544 


•5711 16 


•5878 


•6044 


•6211 


•6a78 -6544 


•4880 17 


•5047 


•5214 


•5380 


•5547 


•5714 17 


•5880 


•6047 


•6214 


-6380 -6547 


•4883 18 


•5050 


•5217 


•5383 


•5550 


•5717 18 


•6883 


•6050 


•6217 


•6383 -6550 


•4886 19 


•5053 


•5219 


•5386 


•5553 


•5719 19 '5886 


•6053 


•6219 *6386 -6563 


•4889 20 


•5055 


•5222 


•5389 


•5555 


•5722 20 


•5889 


•6055 


•6222 


•6389 


•6555 


• 4892 21 


•5058 


•5225 


•5392 


•5558 


•5725 21 


•5892 


•6058 


•6225 


•6392 


•6558 


•4894 22 


•5061 


•5228 


•5394 


•5561 


•5728 22 


•5894 


•6061 


•6228 


•6394 


•6561 


•4897 23 


•5064 


•5230 


•5397 


•5564 


•5730 23 


•5897 


•6064 


•6230/6397 


-6564 


•4900 24 


•5067 


•5233 


•5400 


•5567 


•5733 24 


•5900 


•6067 


•6233 


•6400 


•6567 


•4903 25 


•5069 


•5236 


•5403 


•5569 


•5736 25 


•5903 


•6069 


•6236 


•6403 


•6569 


•4905 26 


•5072 


•5239 


•5405 


•5572 


•5739 26 


•5905 


•6072 


•6239 


•6405 


•6572- 


•4908 27 


•5075 


•5242 


•5408 


•5575 5742 27 


•5908 


•6075 


•6242 


•6408 


•6575 


•4911 28 


•5078 


•5244 


••5411 


•5578 


•5744 28 


•5911 


•6078 


•6244 


•6411 


•6578 


•4914 29 


•5080 


•5247 


•5414 


•5580 


•5747 29 


•5914 


•6080 


•6247 


•6414 


•6£80 


•4917 30 


•5083 


•5250 


•5417 


•5583 


•5750 30 


•5917 


•6083 


•6250 


•641 v- -6583 


•4919 31 


•5086 


•5263 


•5419 


•5586 


•5753 31 


•5919 


•6086 


•6253 


•6419 


-6586 


•4922 32 


•5089 


•5255 


•5422 


•5589 


•5755 32 


•5922 


•6089 


•6255 


•6422 


•6589 


•4925 33 


•5092 


•5258 


•5425 


•5592 


•5758 33 


•5925 


•6092 


•6258 


•6425 


'6592 


•4928 34 


•5094 


•5261 


•5428 


•5594 


•5761 34 


•5928 


•6094 


•6261 


•6428 


•6594 


•4930 35 


•5097 


•5264 


•5431 


•5597 


; 5764 35 


•5930 


•6097 -^264 


•6431 


•6697 


•4933 36 


•5100 


•5267 


•5433 


•5600 5767 36 


•5933 


•6100 


•6267 


•6433 


•6600 


•4936 37 


•5103 


•5269 


•5436 


•5603 


•5769 37 


•5936 


•6103 


•6269 


•6436 


•6603 


•4939 38 


•5105 


•5272 


•5439 


•5605 


•5772 38 


•5939 


•6105 


•6272 


•6439 


•6605 


•4942 39 


•5108 


•5275 


■5442 


•5608 


•5775 39 


•5942 


•6108 


•6275 


•6442 


•6608 


-4944 40 


•5111 


•5278 


•5444 


•5611 


•5778 40 


•5944 


•6111 


•6278 


•6444 


•6611 


•4947 41 


•5114 


•5280 


•5447 


•5614 


•5780 41 


•5947 


•6114 


•6280 


•6447 


•6614 


•4950 42 


•5117 


•5283 


•5450 


•5617 


•5783 42 


•5950 


•6117 


•6283 


•6450 -6617 


•4953 43 


•5119 


•5286 


•5453 


•5619 


•5786 43 


•5953 


•6119 


•6286 


•6453 


•6620 


•4955 44 


•5122 


•5289 


•5455 


•5622 


•5789 44 


•5955 


•6122 


•6289 


•6455 


•6622 


•4958 45 


•5125 


•5202 


•5458 


•5625 


•5792 45 


•5958 


•6125 


•6292 


•6458 


•6625 


•4961 46 


•5128 


•5294 


•5461 


•5628 


•5794 46 


•5961 


•6128 


•6294 


•6461 


•6628 


•4964 47 


•5130 


•5297 


•5464 


•5630 


•5797 47 


•5964 


•6130 


•6297 


•6464 


•6630 


•4967 48 


•5133 


•5300 


•5467 


•5633 


•5800 48 


•5967 


•6133 


•6300 


•6467 


•6633 


•4969 49 


•5136 


•5303 


•5469 


-5636 


•5803 49 


•5969 


•6136 


•6303 


•6469 


•6636 


•4972 50 


•5139 


•5305 


•5472 


•5639 


•5805 60 


•6972 


•6139 


•6305 


•6472 


•663fr 


•4975 5* 


•5142 


•5308 


•5475 


•5642 


•5808 51 


•5975 


•6142 


•6308 


•6476 


•6642 


•4978 $2 


•5144 


•5311 


•5478 


•5644 


•5811 52 


•5978 


•6144 


•6311 


•6478 


•6644 


•4980 53 


•5147 


•5314 


•5480 


•5647 


•5814 53 


•5980 


•6147 


•6314 


•6480 


•6647 


*m 5* 


•5150 


•5317 


•5483 


•5650 


•5817 54 


•6983 


-6150 


•6317 


•6483 


•6650 


•4986 55 


•5153 


•5319 


•5486 


•5653 


•5819 55 


•5986 


•6153 


•6319 


-6486 


•6653 


•4989 56 


•5155 


•5322 


•5489 


•5655 


•5822 56 


•6989 


•6155 


•6322 


•6489 


•6655 


•4992 57 


•5158 


•&326\ 


•£492 


•6658 


•5825 57 


•5992 


•6158 


•6325 


•6492 


•6658 


•4994 58 


•5161 




*6494 


•5661 


-5828 58 -§994 


•6161 


•6328 


•6494 


•6661 


•4997 69 


'5164 


38* 

ooov 


•5497 


'5664 


•5830 59 -5997 


•6164 


•6330 


•6497 '6664 



TABLE XIX:— Ghatikas and Palas (Naligais and Vinadis) as Fractions of a &*y.—contd. 

N.B.— The same table will serye for minutes and seconds as fractions of an Hour or a Degree. 



Ghatikas. 



40 41 42 43 44 

6667 -6833 -7000 -7167 -7333 
6669 "6836 -7003 -7169 -7336 
6672 -6839 -7006 "7172 '7339 
•6675 -6842 -7008 -7176 -7342 
•6678 -6844 -7011 -7178 -7344 

•6680 -6847 -7014 -7180 -7347 
•6683 -6860 -7017 -7183 -7350 
•6686 -6863 '7019 '7186 -7353 
•6689 '6855 '7022 -7189 ^7355 
•6692 -6868 *7025 -7192 -7368 

•6694 *6861 '7028 '7194 '7361 
•6697 *6864 '7030 '7197 - 7364 
•6700 -6867 '7033 -7200 '7367 
•6703 '6869 -7036 '7203 -7369 
•6705 -6872 -7039 '7205 -7372 

•6708 *6876 '7042 -7208 '7376 
•6711 -6878 '7044 -7211 -7378 
•6714 -6880 -7047 -7214 -7380 
•6717 '6883 -7050*7217 -7383 
•6719 '6886 '7053 '7219 '7386 

•6722 -6889 -7065 '7222 -7389 
•6726 *6892 '7058 '7225 -7392 
•6728 '6894 7061 *7228 -7394 
•6730 -6897 -7064 -7230 -7397 
•6733 -6900 -7067 '7233 '7400 

•6736 -6903 -7069 7236 '7403 
•6739 '6905 -7072 -7239 7405 
•6742 -6908 -7075 -7242 '7408 
•6744 *6911 -7078 -72*4 '7411 
'6747 -6914 -7080 '7247 -7414 

•6760 -6917 7083 '7250 '7417 
•6753 '6919 -7086 -7263/7419 
•6755 -6922 '7089 -7266 '7422 1 
•6758 -6925 '7092 '7268 '7426 
•6761 '6928 -7094 '7261 '7428 

•6764 -6930 '7097 4 7264 -7430 
•6767 *6933 -7100 '7267 -7433 
•6769 -6936 -7103 '7269 '7436 
•6772 -6939 '7105 *7272 '7439 
•6776 -6942 -7108 '7275 '7442 

•6778 -6944 '7111 *7278 '7444 
•6780 -6947 -7114 '7280 '7447 
•6783 -6950 -7117 '7283 '7460 
•6786 -0953 -7119 -7286 -7453 
•6789 -6956 -7122 '7289 *7455 

•6792 -6968 '7125 -7292 '7458 
•6794 *6961 '7128 '7294 '7461 
•6797 -6964 -7130 -7297 '7464 
•6800 -6967 -7133 -7300 '7467 
•6803 -6969 *7136 '7303 "7469 

•6805 -6972 -7139 '7305 *7472 
•6808 -6976 -7142 -7308 '7476 
•6811 -6978 -7144 *7311 '7478 
•6814 -6980 -7147 *7314 '7480 
•6817 "6983 -7150 '7317 *7483 

•6819 -6986 -7153 "7319 *7486 
•6822 -6989 -7155 '7322 -7489 
•6835 -6992 -7168 -7325 '7492 
•6828 -6994 -7161 -7328 '7494 
•6830 -6997 -716* -7330 '7497 



* Ghatikas. 

45 46 47 48 49 

-7500 -7667 -7833 -8000 -8i67 

1 -7503 -7669 -7836 -8003 -8169 

2 -7506 -7672 -7839 -8005 -8172 

3 '7508 -7675 -7842 -8008 -8175 

4 '7511 -7678 -7844 -8011 -8178 

6 -7514 -7680 -7847 -8014 -8180 

6 -7517 -7683 -7860 -8017 -8183 

7 '7519 -7686 -T853 -8019 -8186 

8 -7522 -7689 -7855 '8022 -8189 

9 '7525 *7692 -7858 -8025 -8192 

10 '7528 -7694 -7861 -8028 -8194 

11 -7630 -7697-7864 -8030 -8197 

12 -7533 -7700 -7867 -8033 -8200 

13 -7536 -7703 -7869 -8036 '8203 

14 « 7539 -7705 - 7872 -8039 -8205 

15 -7542 -7708 -7875 -8042 -8208 
1Q -7544 -7711 '7878 '8044 '8211 

17 -7547 -7714 -7880 -8047-82(14 

18 -7550 -7717 -7883 -8050 -8217 

19 -7553 -7719 -7#86 '8053 -8219 

20 -7555 -7722 -7889 '8065 -8222 

21 -7558 -7725 -7892 -8058 -8225 

22 '7561 -7728 -7894 "8061 -8228 

23 f 7564 -7730 -7897 '8064 -8230 

24 '7567 -7733 '7900 '8067 '8233 

25 -7669 -7736 -7903 *8069 -8236 

26 '7572 -7739 -7905 '8072 -8239 

27 -;575 -7742 -7908 -8075 '8242 

28 '7578 -7744 -7911 -8078 -8244 

29 ^7580 - 7747 - 7914 -8080 -8247 

30 -7583 -7750 -7917 -8083 -8250 

31 -7586 -7753 -7919 '8086 -8253 

32 - 7589 -7755 -7922 '8089 -8256 

33 -7592 -7758 -7925 -8092 -8258 

34 -7694 -7761 -7928 -8094 -8261 

35 -7597 -7764 -7930 -8097 -8264 
3b -7600 -7767 -7933 '8100 '8267 

37 -7603 -7769 -7936 -8103 -8269 

38 -7605 -7772 -7939 '8105 '8272 

39 -7608 '7775 -7942 -8108 -8275 

40 -7611 -7778 -7944 '8111 -8278 

41 7614 -7780 -7947 *8114 "8280 

42 -7617 -7783 -7950 -811J -8283 

43 -7619 -7786 -7953 '8119 -8286 

44 -7622 -7789 -7956 '8122 '8289 

45 -7625 -7792 -7958 -8125 -8292 

46 -7628 -7794 -7961 '8128 -8294 

47 -7630 *7797 '7964 -8130 *8297~ 

48 - 7633 -7800 -7967 -8133 -8300 

49 -7636 -7803 -7969 -8136 '8303 

50 -7639 -7805 -7972 -8139 '8305 

51 -7642 -7808 -7975 -8142 -8308 

52 -7644 -7811 -7978 -8144 -8311 

53 -7647 -7814 -7980 -8147 '8314 

54 -7650 -7817 -7983 -8150 '8317 

65 -7653 -7819 -7986 -8153 -8319 

56 - 7655 *7822 - 7989 -8155 -8322 

67 -7658 '7825 -7992 '8158 '8325 

58 -7661 '7828 -7994 -8161 '8328 

69 -7664 -7830 -7997 -8164 -8330 



j! Ghatikas. 





50 


51 


52 


53 


54 





•8333 


•8500 


•8667 


•8833 


•9000 


1 


•8336 


•8503 


•8669 


•8836 


•9003 


2 


•8339 


•8505 


•8672 


•8839 


•9005 


3 


•8342 


•8508 


•8675 


•8842 


^9008 


4 


•8344 


•8511 


•8678 -8844 


•9011 


5 


•8347 


-8514 -8680 


•8847 


•9014 


3 


•8350 


•8617 


•8683 


•8850 


•9017 


7 


•8363 -8519 '8686 


•8853 


•9019 


8 


•8355 -8522 


•8689 


•8855 


•9022 


9 


•8358 


•8525 -8692 


•8858 


•9025 


10 


•8361 


•8528 


•8694 


•8861 


•9028 


11 


•8364 


•8530 


•8697 


•8864 


•9030 


12 


•8367 


•8533 -8700 


•8867 


•9033 


13 


•8369 -8536 


•8703 


•8869 


•9036 


14 


•8372 


•8539 


•8706 


•8872 


•9039 


15 


•8375 


•8542 


•8708 


•8875 


•9042 


16 


•8378 


•8544 


•8711 


•8878 


•9044 


17 


•8380 


•8547 


•8714 


•8880 


•9047 


18 


•8383 


•8550 


•8717 


•8883 


•9050 


19 


•8386 -8$53 '8719 -8886 


•9053 


20 


•8389 


•8665 


•8722 


•8889 


•9065 


21 


•8392 


•8668 


•8725 


•8892 


•9068 


22 


•8394 


•8561 


•8728 


•8894 


•9061 


23 


•8397 


•8664 


•8730 -8897 


•9U64 


24 


•8400 


•8667 '8733 


•8900 


•9067 


25 


•8403 


•8569 


8736 


•8903 


•9069 


26 


•8405 


•8672 


•8739 -8905 


•9072 


27 


•8408 


•8576 '8742 


•8908 


•9075 


28 


•8411 


•8578 '8744 '8911 


•9078 


29 


•8414 


•8680 -8747 '8914 


•9080 


30 


•8417 


•8683 


•8750 


•8917 


•9083 


31 


-8419 


•8686 


•8763 


•8919 


•9086 


32 


•8422 


-8689 


•8756 


•8922 


•9089 


33 


•8425 


•8692 -8768 


•8925 


•9092 


34 


•8428 -8594 '8761 


•8928 


•9094 


35 


•8430 


•8597 <8764 


•8930 


•9097 


36 


•8433 


•8600 


•8767 


•8933 


•9100 


37 


•8436 


•8603 -8769 


•8936 


•9103 


38 


•8439 


•8605 


•8772 -8939 


•9105 


39 


••8442 


•8608 -8775 '8942 


•9108 


40 


•8444 


•8611 


•8778 


•8944 


•9111 


41 


•8447 


•8614 


•8780 


•8947 


•9114 


42 


•8450 


•8617 


•8783 -8950 


•9117 


43 


•8453 


•8619 


•8786 


•8953 


•9119 


44 


•8466 


•8622 


•8789 


•8955 


•9122 


45 


•8458 


•8625 


•8792 


•8958 


•9125 


46 


•8461 '8628 


-8794 


•8961 


•9128 


47 


•8464 


•8630 


•8797 


•8964 


•9130 


48 


•8467 


•8633 


•8800 


•8967 


•9133 


49 


•8469 


•£636 


-8803 


•8969 


•9136 


50 


•8472 


•8639 


•8805 


•8972 


•9139 


51 


•8475 


-8642 


•8808 -8975 


•9142 


52 


"8478 


•8644 


•8811 -8978 


•9144 


53 


•8480 


•8647 


•8814 


•8980 


•9.147 


54 


•8483 


•8650 


•8817 


•8983 


•9150 


55 


•8486 


•8653 


•8819 


•8986 


•9153 


56 


•8489 


•8655 


•8822 


*8989 


•9156 


57 


-8492 


•8668 


•8825 


'8992 


•9158 


58 


•8494 


•8661 


•8828 


•8994 


•9161 


59 


•8497 


•8664 


•8830 


•8997 


•9163 



0ft 

£ Ghatikas. 

c3 





55 


56 


57 


58 


69 





•9167 


•9333 


•9500 


•9667 


•9833 


1 


•9169 


•9336 


•9503 


-9669 


•9836 


2 


•9172 


•9339 


•9505 


•9672 


•9839 


3 


•9175 


•9342 


•9508 


•9675 


•9842 


4 


•9178 


•9344 


•9511 


•9678 


•9844 


5 


•9180 .9347 


•9514 


•9680 


•9847 


6 


•9183 


•9350 


•9517 


•9683 


•9850 


7 


•9186 


•9353 


•9519 


•9686 


•9853 


8 


•9189 


•9355 


•9522 


•9689 


•9855 


9 


•9192 


•9358 


•9525 


•9692 


•9858 


10 


•9194 


•9361 


•9528 


•9694 


•9861 


11 


•9197 


•9364 


•9530 


•9697 


•9864 


12 


•9200 


•9367 


•9533 


•9700 


•9867 


13 


•9203 


•9369 


•9536 


•9703 


•9869 


14 


•9205 -9372 


•9539 


•9705 


•9872 


15 


•9208 


•9375 


•9542 


•9708 


•9875 


16 


•9211 


•9378 


•9544 


•9711 


•9878 


17 


•9214 


•9380 


•9547 


•9714 


•9880 


18 


•9217 


•9383 


•9550 


•9717 


•9883 


19 


•9219 


•9386 


'9553 


•9719 


•9886 


20 


•9222 


•9389 


•9555 


•9722 


•9889 


21 


•9225 


•9392 


•9558 


•9725 


•9892 


22 


•9228 -9394 


•9561 


•9728 


•9894 


23 


•9230 


•9397 


•9564 


•9730 


•9897 


24 


•9233 


•9400 


•9567 


•9733 -9900 


25 


•9236 


•9403 


•9569 -9736 -9903 


26 


•9239 


•9405 


•9572 


•9739 


•9905 


27 


•9242 


•9408 


•9575 


•9742 


•9908 


28 


•9244 


•9411 


•9578 


•9744 


•9911 


29 


•9247 


-9414 -9580 


•9747 


•9914 


30 


•9250 


•9417 


•9583 


•9760 


•9917 


31 


•9253 


•9419 


•9586 -9753 


•9919 


32 


•9255 


'9422 


•9589 -9755 


•9922 


33 


•9258 


•9425 


•9592 


•9758 


•9925 


34 


•9261 


•9428 -9594 


•9761 


•9928 


35 


•9264 


•9430 


•9597 


•9764 


•9930 


36 


•9267 -9433 


•9600 


•9767 


•9933 


37 


•9269 


•9436 


•9603 


•9769 


;9936 


38 


•9272 


•9439 


•9605 


•9772 -9939 


39 


•9275 


•9442 


•9608 


•9775 


•9942 


40 


•9278 


•9444 


•9611 


•9778 


•9944 


41 


•9280 


•9447 


•9614 


•9780 


•9947 


42 


•9283 


•9450 


•9617 -9783 


•9950 


43 


•9266 


•9453 


•9619 


•9786 


•9953 


44 


•9289 


•9455 


•9622 


•9789 


•9955 


45 


•9292 


•9458 


-9625 


•9792 


•9958 


46 


•9294 


•9461 


•9628 -9794 


•9961 


47 


•9297 *9464 


•9630 


•9797 


•9964 


48 


•9300 


•9467 


•9633 


•9800 


•9967 


49 


•9303 


•9469 


-9636 


•9803 


•9969 


50 


•9305 


•9472 -9639 '9805 -9972 


51 


•9308 


•9475 


•9642 


•9808 


•9975 


52 


•9311 


•9478 


•9644 


•9811 


•9978 


53 


•9314 


•9480 


•9647 


•9814 


•9980 


54 


•9317 


•9483 


•9650 


•9817 


•9983 


55 


•9319 


•9486 


•9653 -9819 


•9986 


56 


•9322 


•9489 


•9655 


•9822 


•9989 


57 


•9325 


•9492 


•9658 


•9825 


•9992 


58 


•9328 


•9494 


•9661 -9828 


•9994 


59 


•9330 


•9497 


•9664'-9830 


•9997 



TABLE XX:— Hours and Minutes as Fraotions of a Day. 



Hours. 



Hours. 



Hours. 



^ Seconds 

_a? of hours 

g as f rac- 

g tions of 

3 a day. 



2 



3 



-0416666 '0833333 -1250000 

1 0006944 0423611 '0840277 '1256944 

2 -0013888 -0430555 '0847222 1263888 

3 -0020833 -0437500 -0854166 '1270833 

4 -0027777 -0444444 '0861111 '1277777 

r O034722 -0451388 '0868055 -1284722 
r -0041666 -0458333 '0875000 '1291666 

7 -0048611 '0465277 '0881944 '1298611 

8 -0055555 -047*222 -0888888 '1305555 
'9-0062500 -0479166 '0895833 '1312500 

in -0069444 '0486111 '0902777 '1319444 
11 -0076388 -0493055 '0909722 -1326388 
I© -0083333 -0500000 '0916666 '1333333 
\% -0090277 -0506944 '09-23611 -1340277 
14 -0097222 '0513888 '0930555 -1347222 

1 k -010*166 -0520833 '0937500 -1354166 
1« -0111111 '0527777 '0944444 '13611J1 

17 -0118055 -0534722 '0951388 '1368055 

18 -0125000 '0541666 -0958333 '1375000 
1Q -0131944 '0548611 '0965277 '1381944 



6 



'1666666 -2083333 '2500000 '2916666 

1 -1673611 -2090277 -2606944 -2923611 
o -1680555 -2097222 -2513888 -2930565 

3 -1687600 -2104166 -2520833 -2937500 

4 -1694444 -2111111 -2527777 -2944444 



8 



9 



10 



11 



•1701388 -2118055 '2534722 -2961388 
•1708333 -2126000 '2541666 -2958333 
•1715277 -2131944 -2548611 -2965277 
•1722222 '2138888 -2666555 -2972222 
•1729166 -2146833 -2662600 '2979166 



in '1736111 -2152777 
!1 -1743066 -2159722 

12 -1760000 -2166666 

13 -1766944 -2173611 

14 -1763888 '2180556 



•2669444 '2986111 
•2576388 '2993055 
•2583333 '3000000 
•2590277 -3006944 
•2697222 -3013888 



'3333333 -3750000 -4166666 '4583333 ... 

1 '3340277 -3756944 '4173611 '4590277 1 -00001 

2 -3347222 '3763888 '4180555 -4597222 2 '00002 

3 -3354166 '3770833 '4187500 -4604166 3 '00003 

4 -3361111 -3777777 '4194444 -4611111 4 '00005 

5 -3368055 '3784722 -4201388 '4618055 5 '00006 

6 -3375000 -3791666 '4208333 -4625000 6 '00007 

7 -3381944 -3798611 '4215277 '4631944 7 '00008 

8 -3388888 '3805555 '4222222 '4638888 8 '00009 

9 -3395833 '3812500 -4229166 -4645833 9 '00010 

10 -3402777 '3819444 '4236111 '4652777 10 '00012 

11 '3409722 -3826388 '4243055 -4659722 A ^ 

12 -3416666 '3833333 -4250000 '46666*' J 

13 -3423611 -3840277 '4256944 '4673611 

14 -3430555 '3847222 '4263888 '4680555 



15 



1770833 

16 -1777777 

17 -1784722 

1 8 -1791666 

19 '1798611 



•2187500 -2604166 '3020833 
•2194444 -2611111 '3027777 
•2201388 '2618066 '3034722 
•2208333 '2625000 '3041666 
•2216277 '2631944 -3048611 



15 -3437500 -3854166 

16 -3444444 '38611U 

17 -3451388 '3868055 

18 '3458333 '3875000 

19 -3466277 '3881944 



•4270833 '4687500 
•4277777 -4694444 
•4284722 -4701388 
•4291666-4708333 
•4298611 -4715277 



20 -0138888 

21 -0145833 

22 -0162777 
23-0159722 

24 -0166666 

25 -0173611 

26 0180565 

27 -0187500 

28 '0194444 
29*0201388 

30 '0208333 

31 -0215277 

32 0222222 

33 -0229166 

34 0236111 

35 '0243055 

36 -0250000 

37 0256944 

38 '0263888 

39 -0270833 

40 -0277777 

41 -0284722 

42 '0291666 

43 -0298611 

44 -0305555 

45 -0312500 

46 -0319444 

47 -0326388 

48 -0333333 

49 -0340277 



•0555555 -0972222 
•0562500 -0979166 
•0669444 -0986111 
•0676388 -0993055 
•0583333 '1000000 



•1388888 20 



1805555 -2222222 
1812600 -2229166 

1819444 -2236111 

1409722 23 ' 1 826388 -2243066 
1416666 24 ' 1 833333 -2250000 



•1396833 
•1402777 



21 
22 



•2638888 '3055555 
-2646833 -3062600 
•2662777 '3069444 
•2659722 -3076388 
•2666666 "3083333 



20 -3472222 

21 -3479166 

22 -3486111 

23 -3493055 

24 -3500000 



•3888888 '4305555 '4722222 
•3895833 -4312500 '4729166 
•3902777 '4319444 -4736111 
•3909722 -4326388 '4743055 
•3916666 -4333333 '4750000 



•0590277 -1006944 '1423611 
•0597222 -1013888 -1430556 
•0604166 -1020833 -1437500 

•0611111 '1027777 -1444444 

•0618055 -1034722 '1451388 29 'I8680o5 



25 '1840277 

26 '1847222 
•1864166 
•1861111 



27 
28 



•2266914 -2673611 -3090277 
•2263888 -2680555. '309 7222 
•2270833 -2687600 '3104166 
•2277777 2694444 '3111111 
•2284722 -2701388 '3118065 



25 -3506944 -3923611 '4340277 '4756944 

26 '3513888 '3930555 -4347222 -4763888 

27 '3520833 -3937500 '4354166 -4770833 

28 3527777 '3944444 '4361111 4777777 

29 -3534722 -3951388 -4368055 '4784722 



•0625000 '1041666 -1458333 
•0631944 -1048611 -1465277 
0638888 '10*5555 '1472222 
•06458*3 '1062500 '1479166 
•06627/7 '1069444 -1486111 

•0659722 '1076388 '1493055 
•0666666 '1083333 '1500000 
•0673611 '1090277 '1506944 
•0680565 '1097222 '1513888 
•0687500 '1104166 '1520833 

•0694444 '1111111-1527777 
•0701388 -H18055 '1534722 
•0708333 '11250)0 '1541666 
•0715277 '1131944 '1548611 
•0722222 '1138888 *lo55555 

•0729166 '1145833 '1562500 
0736111 '1152777 -1569444 
•0743055 -1159722 '1576388 
•0750000*1166666 '1683333 
•0756944 '1173611 '159027 7 



-lf^OOO -2291666 -2708333 '3126000 30 "3541666 -3958333 -4375000 -4791666 

1? -188^44 -22986U -2U6277 '3131944 !l '3548611 '3965277 -4,81944 '47986U 

1 '1888888 -23056OD -2722222*3138888 32 ^555555 '3972222 -4388888 -4805555 

11 -1895833 -2312600 -2729166 '3145833 33 '3562500 '3979166 -mMZ '4812500 
34 -1902777 -2319444 -2736111 -31527?7 34 '3569444 '3986111 -4402777 '4819444 



35 



1909722 -2326388 2743055 -3159722 



50 -0347222 '0763888 '1180555 '1597222 
61 -035U66 -0770833 -1187600 '1604166 
52 -0361111 '0777777 '1194444 -1611111 
fi3 - 0368065 '0784722 -1201388 '16180^5 
54 0375000 -0791666 '1208333 '162t)000 



55 -03S1944 

56 -0388888 

57 0395833 

58 '0402777 
59*0409722 



•0798611 -1215277 '1631944 
•U805655 -1222222 '1638888 
•0812500 -1229166 '1645833 
0819444 '1236111 '1652777 
•0826388 -1243065 '1659722 



36 1916666 "2333533 -2760000 -3166666 

37 -1923611 -2340277 '2766944 -3173611 

38 1^30666 '2347222 -2763888 -3180565 

39 -1937500 -2364166 -2770833 '3187600 

40 '1944444 2361111 -2777777 -3194444 

41 1961388 -23680OD -2784722 -3201388 

42 -1968333 '2376000 -2791666 '3208333 

43 -1966277 -2381944 '2798611 '3215277 

44 -1972222 -2388888 -280<X>66 -3222222 

45 -1979166 '2395833 -2812500 -3229166 

46 -1986111 -2402777 -2819444 -3236111 

47 -19930D6 -240y722 -2826388 -3243o6o 

48 -2000GOO -2416066 '.2833333 -3260000 

49 -2006944 '2423G11 '2840277 '326G944 

50 -2013888 -2430656 -2847222 -3263888 

51 -2020833 '2437600 '2864166 '3270833 

52 '20277/7 - 2444444 '2861111 '32 7777 7 

53 -2034722 '2461388 '2868055 -3284722 

54 -2041666 '2458333 -2875000 '3291666 

55 -2048611 -2465277 -2881944 -3298611 

56 -2066665 '2472*222 -2888838 -3305655 

57 -2062600 -2479166 '2896833 -3312600 

58 -2069444 '2486111 '2202777 -3319444 

59 -2076383 '2493006 '2909722 -3326888 



35 -3576386 -3993055 '4409722 '4826388 

36 '3583333 '4000000 '4416666 '4833333 

37 -3590277 '4006944 '4423611 '4840277 

38 '3597222 4013888 '4430555 '4847222 

39 -3604166 '4020833 '4437500 '4854166 

40 '361U11 '4027777 '4444444 '4861111 

41 -3618055 -4034722 -4451388 '4868055 

42 -3626000 '4041666 '4458333 -4875000 

43 -3631944 '4048611 '4465277 '4881944 

44 -3638888 '4055555 -4472222 '4888888 

45 -3645833 -4062500 -4479166 '4895833 45 '00052 

46 3652777 '4069444 '4486111 '4902777 46 '00053 

47 -3659722 -4076388 -4493055 '4909722 47 '00054 

48 3666666 '4083333 '4500000 '4916666 48 '00055 

49 -3673611 '4090277 '4506944 '4923611 



?0013 
12 U)ul4 
13*00015 

14 -00016 

15 '00017 

16 -00018 

17 '00020 

18 '00021 

19 '00022 

20 '00023 

21 '00024 

22 -00025 

23 -00027 
24*00028 

25 '00029 

26 -00030 

27 -00031 

28 '00032 

29 -00034 

3a-00035\ 
31 '00036 
32 

33 '00038 

34 -00039 

35 -00040 

36 -00042 

37 '00043 

38 -00044 

39 -00045 

40 -00046 

41 -00047 

42 '00049 

43 -00050 

44 -00051 



49 -00057 



50 -3680555 '4097222 -4513888 '4930555 

51 -3687600 '4104166 '4520833 '4937500 

52 '3694444 -4111111 '4527777 '4944444 

53 -3701388 '4118055 -4534722 -4951388 

54 -3708333 -4125000 '4541666 '4958333 



50 '00058 

51 '00059 

52 '00060 

53 '00061 

54 -00062 



55 -3715277 '4131944 '4548611 '4965277 55 '00064 

56 -3722222 -4138888 '4555555 '4972222 56 '00065 

57 -3729166 -4145833 '4562500 49791G6 57 '00066 

58 -3736111 '4152777 -4569144 -4986111 58 '00067 

59 -3743055 '4159722 -4576388 4993065 59 '0006b 



230 



TABLE XX i— Hours and Minutes as Fractions of a Day— contd. 



Hours. 



2 

.a 

3 



12 



13 



14 



15 



16 



Hours. 



17 



2 

s 



Hours. 



Seconds 
oft of hours 
•g as frac- 

tionsof 
3 a day. 



18 



19 



20 



21 



22 



23 



-5000000 -54:16666 -5833333 '6250000 

1 -5006944 -5423611 -5840277 -6256944 

2 -5013888 -5430555 -5847222 -6263888 

3 -5020833 -5437500 -5854166 -6270833 

4 -5027777 -5444444 -5861111 -6277777 

5 -5034722 -5451388 -5868055 -6284722 

6 - 5041666 -5458333 -5875000 - 6291666 

7 -5048611 -5465277 -5881944 -6298611 

8 -5055555 -5472222 -5888888 -6305555 

9 -5062500 -5479166 -5895833 -6312500 



- 6666666 - 7083333 - 7500000 - 7916666 - 8333333 - 8750000 - 9166666 -9583333 

1 -6673611 -7090277 -7506944 -7923611 1 -8340277 -8756944 -9173611 -9590277 

2 -6680555 -7097222 -7513888 -7930555 2 -8347222 -876388^:9180555 -9597222 
3 -6687500 -7104166 -7520833 -7937500 3 -8354166 -8770833 -9187500-9604166 
4 -6694444 -7111111 -7527777 -7944444 4 -8361111 '8777777 -9194444 -9611U1 



5 -6701388 -7118055 

6 -6708333 -7125000 

7 -6715277 -7131944 

8 -6722222 -71^8888 

9 6729166 -7145833 



■7534722 -7951388 5 

•7541666 -7958333 6 

•7548611 -7965277 7 

•7555555 -7972222 8 

-7562500 -7979166 9 



•8368055 -8784722 -9201388-9618055 
•8375000 -8791666 -9208333-9625000 
•8381944 -8798611 -9215277 -9631944 
-8388888 -8805555 -9222222-9638888 
-8395833 -8812500 -9229166-9645833 



10 -5069444 

11 -5076388 

12 -5083333 

13 -5090277 

14 -5097222 



•5486111 -5902777 -6319444 1 '6736111 -7152777 
•5493055 -5909722 -6326388 11 6743055 -7159722 
•5500000 -5916666 -6333333 12 ' 6750000 - 7166666 
•5506944 -5923611 '6340277 13 '6756944 -7173611 
•5513888 -5930555 -6347222 14 '6763888 -7180555 



15 -5104166 -5520833 -5937500 

16 '5111111 -5527777 -5944444 

17 -5118055 -5534722 -5951388 

18 '5125000 -5541666 -5958333 

19 -5131944 -5548611 -5965277 



•6354166 15 
•6361111 16 
•6368055 17 
•6375000 18 
•6381944 19 



20 '5138888 -5555555 

21 '5145833 -5562500 

22 '5152777 '5569444 

23 '5159722 -5576388 
•5166666 -5583333 



*I24 



•5972222 -6388888 20 
•5979 L66 -6395833 21 
•5986L11 -6402777 22 
•5993055 -6409722 23 
•6000000 -6416666 24 



•6770833 
•6777777 
•6784722 
•6791666 
-6798611 

•6805556 
•6812500 
•6819444 
•6826388 
•6833333 



^5 '5173611 -5590277 

26 -5180555 -5597222 

27 -5187500 -5604166 

28 '5194444 -5611111 

29 -5201388 -5618055 



30 
31 
32 

34 



•5208333 -5625000 
•5215277 -5631944 
•52222^ -5638888 
•5229166 -5645833 
•5236111 -5652777 



35 -5243055 -5659722 

36 '5250000 -5666666 

37 -5256944 -5673611 

38 -5263888 -5680555 

39 -5270833 -5687500 

40 -5277777 -5694444 

41 -5284722 -5701388 

42 -5291666 -5708333 

43 -5298611 -5715277 

44 -5305555 -5722222 



•6006944 
•6013888 
•6020833 
•6027777 
•6034722 

•6041666 
•6048611 

•6055556 
•6062500 
•6069444 

•6076388 
•6083333 
•6090277 
•6097222 
•6104166 



•64236U 25 * 6840277 
•6430555 26 -6847222 
•6437500 27 - 6854166 
•6444444 28 -6861111 
•6451388 29 -6868055 



7187500 
7194444 
7201388 
7208333 
7215277 

•7222222 
•7229166 
•7236111 
•7243055 
•7250000 

•7256944 
•7263888 
•7270833 
•7277777 
•7284722 



n 






•00001 


o 


•00009 


3 


•00003 


4 


•00005 


5 


•ooooe-' 


6 


•00007 


7 


•00008 


8 


•00009 


9 


•oooio 


10 


•00012 , 


11 


-00013 


12 


•00014 


13 


•00015 1 


14 


•00016 


15 


•00017 


16 


•00018 


17 


•00020 


18 


•00035(1 



•7569444 -7986111 10 -8402777 -8819444 -92361U -9652777 
-7576388 *7993055 11 -8409722 - 8826388 - 9243055-9659 722 
•7583333 8000000 12 -8416666 -8833333 -9250000-9666666 
•7590277 -8006944 13 -8423611 -8840277 -9256944 -9673611 
•7597222 -8013888 1 4 - 8430555 -8847222 -9263888-9680555 



•7631944 -8048611 19 -8465277 -8881944 -9298611-9715277 19 00022 fl 

•7638888 -8055555 20 -8472222 -8888888 -9305555 -9722222 20 -00023 

•7645833 -8062500 21 -8479166 '8895833 -9312500 -9729166 21 -00024 

•7652777 -8069444 22 -8486111 -8902777 -9319444-9736111 22 '00025 ! 

•7659722 -8076388 23 -8493055 -8909722 - 9326388-9743055 23 -0002T 

•7666666 - 8083333 24 - 8500000 '8916666 -9333333-9750000 24 -00028 

•7673611 -8090277 25 '850eJ944 -8923611 -9340277-9756944 25 -00029 

•7680555-8097222 26 -8513888 -8930555 -9347222-9763888 26 '00030 

•7687500 -8104166 27 -8520833 -8937500 -9354166-9770833 27 -00031 

•7694444 - 8111111 28 - 852 7 777 - 8944444 - 9361111 -9777777 28 -00032 

•7701388 -8118055 29 -8534722 -8951388 -9368055-9784722 29 -00034 



•6458333 30 
•6465277 31 
•6472222 32 
•6479166 33 
•6486111 34 

•6493055 35 
•6500000 36 
•6506944 37 
•6513888 38 
•6520833 39 



•6111111 -6527777 40 
•6118055 -6534722 41 
•6125000 -6541606 42 
•6131944 -6548611 43 
•6138888-6555555 44 



6145833 
•6152777 
6159722 
6166666 

49 -5340277 -5756944 -6173611 



45 
46 
47 
48 



•5312500 -5729166 
•5319444 -5736111 
•5326388 '5743055 
•5333333 -5750000 



50 
51 
52 
53 
54 



•5347222 
•6354166 
•5361111 
•5368055 
•5376000 



•5763888 
•5770833 
•5777777 
•6784722 
•5791666 



•6180555 
•6187500 
•6194444 
•6201388 
•6208333 



•6562500 45 
•6569444 46 
•6576388 47 
•6583333 48 
•6590277 49 

•6597222 50 
•6604166 51 
•6611111 52 
•6618055 53 
•6625000 54 



•6875000 .7291666 
•6881944 -7298611 
•6888888 -7305555 
•6895833 -7312500 
-6902777 -7319444 

•6909722 -7326388 
•6916666 -7333333 
•69236U -7340277 
•6930555 -7347222 
•6937500 -7354166 

•6944444 -7361111 
•6951388 -7368055 
•6958333 -7375000 
•6965277 -7381944 
•6972222 -7388888 

•6979166 -7395833 
•6986111 -7402777 
•6993055 -7409722 
•7000000 -7416666 
•7006944 -7423611 

•7013888 -7430555 
•7020833 -7437500 
•7027777 -7444444 
•7034722 -7451388 
•7041666 -7458333 



•7708333 8125000 30 -8541666 
•7715277 8131944 31 -8548611 
•7722222 - 8138888 32 - 8555555 
•7729166 -8145833 33 - 8562500 
•7736111 -8152777 34 - 8569444 



•8958333 -9375U00 -9791666 30 -00035 ' 

•8965277 -9381944- 9798611 31 '00036 

•8972222 -9385888 -9806566 32 '00037 

•8979166-9395833-9812500 33 '0003* 

•8986111-9402777-9819444 34 -0003S 



•7743055 -8159722 35 -8576388 -8993055 -9409722-9826388 35 -0004( 

•7750000 -8166666 36 -8583333 -9000000 -9416666-9833333 36 -00045 

.7756946 -8173611 37 -8590277 -9006944 -9423611-9840277 37 '0004c 

•7763888 -8180555 38 -8597222 -9013888 -9430555 -9847222 38 '0004* 

•7770833 -8187500 39 -8604166 -9020833 -9437500-9854166 39 -00042 

•7777777 -8194444 40 -8611111 '9027777 -9444444-9861111 *0 *0004( 

7784722 -8201388 41 -8618055 '9034722 -9451388 9868055 41 *0004 

'7791666 -8208333 42 -8625000 ' 9041666 -9458333-9875000 42 -0004 

•7798611 -8215277 43 -8631944 -9048611 -9465277 -9881944 43 '00051 

•7805555 -8222222 44 - 8638888 '9055555 -9472222 -9888888 44 '0005. 

•7812500 -8229166 45 -8645833 -9062500 -9479166-9895833 45 -0005! 

•7819444 -32361U 46 -8652777 -9069444 -9486111 -9902777 46 '0005: 

•7826388 -8243055 47 - 8659722 -9076388 -9493055 -9909722 47 -0005 # 

•7833333 -8250000 48 -8666666 -9083333 -9500000-9916666 48 -000£ 

•7840277 -8256944 49 -8673611 '9090277 -9506944 -9923611 49 -0O06" 



•7847222 -8263888 50 -8680555 
•7854166 -8270833 51 -8687500 
•78611H -8277777 52 -8694444 
•7868055 -8284722 53 '8701388 
•7875000 -8291666 54 '8708333 



-9097222 -9513888 -9930555 
•9104166 -9520833 -9937500 
•9111111 -9527777 -9944444 
•9118055 -9534722-9951388 
•9125000 -9541666 -9958333 



55 -5381944 -5798611 -6215277 -6631944 56 '7048611 -7465277 

56 -5388888 -5805556 -6222222 -6638888 56 •7055566 -7472222 

57 -5395833 -5813600-6229166 -6645833 57 7062500 -7479166 

58 -5402777 -5819444 -6236111 '6652777 68 '7069444 -7486111 

59 -6409722 -6826388 '6243066 -6669722 59 '7076388 -7493065 



•7881944 -8298611 55 -8716277 -9131944 -9548611 '9965277 
•7888888 -*8305555 56 -8722222 -9138888 -9555555 -9972222 
•7895833 -8312500 57 -8729166 -9145833 9562500-9979166 
•7902777 -8319444 58 -8736111 -9152777 -9569444-9986111 
•7909722 -8326388 59 '8743055 -9159722 -9576388-9993055 



50 -0005! 

51 -0005 

52 -0006 

53 *000q 

54 0006 

55 -0006 

56 0p06 

57 -0006 

58 -0006 

59 -0006 



231 



TABLE XXI.— Navamsas. 



>Iav. Long. 



Nay. 

Sign. 



Nay. Long. 



1 
1 


*> O 


T 

J. 


1 


63*3 


2 


6-6 


II 


2 


66-6 


3 


10-0 


III 


3 


700 


4 


13-3 


IV 


4 


73-3 


5 


16-6 


V 


5 


76-6 


6 


200 


VI 


6 


80-0 


7 


23-3 


VII 


7 


83-3 


8 


26*6 


VIII 


8 


86*6 


9 


30-0 


IX 


9 


90*0 


1 


33-3 


X 


1 


93*3 


2 


36-6 


XI 


2 


966 


3 


40-0 


XII 


3 


100-0 


4 


43-3 


I 


4 


103*3 


5 


46-6 


II 


5 


106-6 


6 


600 


III 


6 


1100 


7 


53-3 


IV 


7 


113-3 


8 


56-6 


V 


8 


116-6 


9 


600 


VI 


9 


120-0 



Nay. 
Sign. 

VII 
VIII 
IX 
X 
XI 

XII 

I 
II 

IIT 

IV 

V 
VI 
VII 
VIII 

IX 
X 
XI 
XII 



r Nav. 
Nav. Long. gign 



Nav. Long. 



1 


123-3 


I 


1 


183-3 


2 


126-6 


II 


2 


186*6 


3 


loU U 


TTT 
in 


3 


190-0 


4 




TV 


4 


193 3 


5 


136*6 


v 

V 


5 


1966 


6 


140-0 


VI 


6 


200-0 


7 


143-3 


VII 


7 


203*3 


8 


146-6 


VIII 


8 


206-6 


9 


150-0 


IX 


9 


210-0 


1 


153-3 


X 


1 


213-3 


2 


156-6 


XI 


2 


216-6 


3 


1600 


XII 


3 


220-0 


4 


163-3 


I 


4 


223-3 


5 


166-6 


II 


5 


226-6 


6 


170-0 


III 


6 


230-0 


7 


173*3 


IV 


7 


233-3 


8 


176*6 


V 


8 


236-6 


9 


1800 


VI 


9 


240-0 



Nav. 
Sign. 


■Nav. 


Long. 


Nav. 

Sign. 


Nav. 


Long. 


Nav. 

Sign. 


VII 
VIII 
IX 
X 
XI 


1 

2 
3 
4 
5 


243*3 
246-6 
2500 
253*3 
256*6 


I 

II 
III 
IV 

V 


1 

2 
3 
4 
5 


303-3 
306*6 
3100 
313-3 
316-6 


VII 
VIII 
IX 
X 
XI 


XII 

I 

IT 
III 


6 
7 
8 
9 


260-0 
263-3 
266-6 
270-0 


VI 

VII 

viii 

IX 


6 
7 
8 
9 


3200 
323-3 
3266 
330-0 


XII 

I 
II 
III 


IV 
V 

VI 
VII 
VIII 


1 
2 
3 
4 
5 


273-3 
276-6 
2800 
283-3 
286-6 


X 
XI 
XII 

I 

II 


1 

2 
3 
4 

5 


333-3 
336*6 
340*0 
343-3 

3466 


IV 
V 
VI 
VII 
VIII 


IX 
X 
XI 
XII 


6 
7 

8 
9 


290*0 
293-3 
296*6 
300-0 


III 

IV 
V 
VI 


6 
7 

8 
9 


3500 
353-3 
356-6 
360-0 


IX 
X 
XI 
XII 



TABLE XXII —Ahargana. 

CENTURIES . 



AD. K.Y. Days. A.D. K.Y. Days. A.D. ICY. Days. 



A.D. K.Y. Days. 



101BC 3001 1096141-28 400 3501 127877066 

1 IB C 3101 11826*7*15 500 3601 1315296*53 

100 A D. 3201 1169193-03 6 3701 1^1822*41 

20 3301 1205718*90 7 3801 1388348*28 

300 3401 1242244-78 800 3901 1424874-16 



90 4001 1461400*03 140 450 ^4029^1 

1000 4101 1497925-91 1500 4601 ^WboMJ 

llOO 4201 1534451*78 1600 4/01 171 081 16 

120 4301 1570977-66 170 480 WMM M 

130 4401 1607503-54 1800 4901 1790132-91 



A.D. K.Y. 



1900 5001 

2000 5101 

3000 5201 

4000 5301 

5000 5401 



Days. 



1826658-79 
1863184-67 
2228443-42 
269370218 
2968960-94 



as 
vi 



O.-,, en*™, prior .. 1 B.C. (»1 K Y ) » bJr.Mf.om teSS^SSEfJfcy oKS* 



,..3000 years 
to Bentley), 



We have B.C. 1 Ahargana 
Deduct for 1000 years Do. 



Add for 39 years 
Do. 33 days 



Do. 
Do. 



1132667-15 
—365258-76 

767408-39 
4-14245-09 
+3300 



B.C. 962, 33rd day of Solar Year, 



781686-48 Ahargana required. 



Yrs. 


Days. 


Yrs. 


1 


365-26 


21 


2 


730*52 


22 


3 


1095-78 


23 


4 


1461-03 


24 


5 


1826*29 


25 


6 


2191-55 


26 


7 


2556-81 


27 


8 


2922-07 


28 


9 


3287-33 


29 


10 


3652-59 


30 


11 


4017-85 


31 


12 


4383-10 


32 


13 


4748-36 


33 


14 


5113-62 


34 


15 


6478-88 


35 


16 


5844 14 


36 


17 


6209*40 


37 


18 


6574-66 


38 


19 


6939*92 


39 


20 


7305-17 


40 



Days. 

7670-43 
8035-69 
8400-95 
8766*21 
9131*47 

9496-73 
9861*99 
10227 24 
10592-50 
10957*76 

11323-02 
11688-28 
12053-54 
12418-80 
1278406 

13149-31 
13514-67 
13879*83 
14245-09 
14610*35 





ODD 


YEARS 








Yra. 


Yrs. 


Days. 


Yrs. 


Days. 


Yrs. 


Days. 


41 
42 
43 
44 
45 


14975-61 
15340-87 
1570613 
16071-38 
16436-64 


61 
62 
63 
64 
65 


22281-78 
2264604 
23011-30 
23376-56 
23741-82 


81 
82 
83 
84 
85 


29585-95 
29951-22 
30316-48 
30681-73 
31046-99 


200 
300 
400 
500 
600 


46 
47 
48 
49 
50 


16801-90 
1716716 
17532-42 
17897-68 
18262-94 


66 
67 
68 
69 
70 


24107-08 
24472-34 
24837*59 
25202-85 
2556811 


86 
87 
88 
89 
90 


31412-25 
31777*51 
32142*77 
32508*03 
32873-29 


700 
800 
900 
1000 
2000 


51 
52 
53 
54 
55 


18628-20 
18993-45 
19358-71 
19723-97 
20089-23 


71 
72 
73 
74 
75 


25933-37 
26298-63 
26663 89 
27029-15 
27394-41 


91 
92 
93 
94 
95 


33238*55 
33603*80 
33969*06 
34334-32 
34699-58 


3000 
4000 
5000 


56 
57 
58 
59 
60 


20454-49 
20819-75 
21185-01 
21550-27 
21915-52 


76 
77 
78 
79 
80 


27759-66 
28124-92 
28490-18 
28855-44 
29220*70 


96 
97 
98 
99 
100 


35064-84 
35430*10 
35795-36 
36160*62 
36525-88 





73051-75 
109577*63 
146103-50 
182629*38 
219155*25 

255681-13 
292207*00 
328732-88 
365258*76 
730517-51 

1095776*27 
1461035-03 
1826293-78 



Models fcr Compendious Working of Tithis, Nakshatras and Togas. 

These models are chiefly intended to illustrate the use of the Eye-Table, which is a companion to Tables VIII 
IX, X, XI, XII and XVII for finding longitudes, rasis, solar dates and, lastly and chiefly, the ending moments of an] 

Tithi, Nakshatra, or Yoga. ' 

Table XII and Bye- Table. -Lunar Tithia (Jl.D. 1840 -A.D. 1920). 

Required the ending moment of (Lunar) Ashada Svkla Ashtami, Saka 18S2, Vik. 1967. 

Mean ending, moment of 

Ashadha New Moon Saka 1832. 
(Table XII) £.D. 1910. ... JL 
Collective duration of 8 tithis (Eye-Table) 



d. 
7 
7 



10 
52 



57 
29 



Ending moment of mean Tithi 
Sum ef ©'s and ( 's Equations 



Jl. 15 3 26 
—11 



0's Eqn. 
(Eye-Tab.) 
C'S Eq. 
(Eye-Tab.) 



—2 



Q's Anom. 
d. gh. 
84 58 
7 52 



—9 



(f 's Anom. 

4 29 
7 52 



92 50 



12 



21 

—2 (©'s eqn.) 



Jl. 14 52 -11 12 19 

The ending moment of the tithi (Lanka time) was, therefore, 52 ghatikas after Lanka sunrise on 14 July 1910. 
If we want local time, we should use Table XIII. 

Tables XII, XI and IX-? .-Nakshatras and Yogas (A.D. 1840-A.D. 1920). Eye-Table not used. 
Required the ending moment of Krittika Nakshatra for the month of July 1910. 
Since Ashadha New Moon fell on 7 July 191Q and Krittika Nakshatra in Ash?*"- " <^v« f™ 

New moon (Table XI) which would take us into August,jve Jake the previous JSew moon. 

"(Tab. XII) Jyeshtha New Moon ... A. D. 1910. 
(Tab. XL A) Longest interval from 

Jyesh. New Moon to Krit. (No. 3) Nak. 
(Tab. XI- A) Deduct for Nak. in S.Y. A.D. 1910 .. 



d. gh. p. 



Je. 7 



Kb. 
39 



p. 
7 



(Tab. IX-0 C 's Nak. Eqn. for An. of 1 d. 19 gh. 44 p. 



28 18 39 
1 56 18 

26 22 21 



26 22 21 



Je. 34 1 

—6 



28 
20 



33 Je. i.e., Jl. 3, 55 8 





s Anom. 




gh . p. 


2 


30 40 


5J6 


22 21 


28 


53 1 


27 


33 17 


1 


19 44 



If we want local time, we should use Tabic XIII. 

For Yogas proceed similarly, but add together ©'s and £ 's Yoga Eqns. by Tab. IX 
Table X and Eye-Table. -Lunar Tithis (ANY YEAR IN TAB. X.) 

This method will be of immense service to Epigraphists who will require the English equivalents of thousands of 
tithis ran^eTrom 1 B.C. to modern times. tVith Table X and the Eye-Table the operation can be performed in less than 
a minute f^^itori the ending moment of Asteda Sukla 12, Afi. m S68S. 



Mean ending moment Week- 
of Ashada New moon Tithi. day. 
A.D. 484 (Table X). 7 

Collective duration of 12 tithis(Eye-Tab.)H 

+1* 



19 



Month 
and day. 
Je. 9 

11 



21 



Fraction 
of day. 

•67 
•81 



•48 
+•37 



21 



•85 



0's Ecm. — 04. 
(Eye- Tab.) 

( ? sEqn. 
(Eye-Tab.) 



+•87 



0's Anom. 


Anom. 


24-39 


4-49 


5906 


3-95 


83-45 


8-44 


11-81 


11-81 


95-26 


20-25 




-•04 (©'s Eqn.) 




20-21 



Sum of ©*s and ( 's Equations 

(19-14)=, 

Answer k — Thursday , 21 June A.D. at '85 (i,*., by l%c-Table,51 gUtxk^fir 20\ hours) after 
The absolutely correct time differs from the*above by only 11 palas, as we may see at p. 91, Sec. 259 of the text. 
♦When the sum of the several fractions of a day in the column headed fraction of day exceeds unity, we should 
add 1 to. the " Week-day " column. 

TABLES XVII, XI, X, YIII, Y, III, AND EYE-TABLE. -NAKSHATRAS AND YOGAS 
THREE ALTERNATIVE METHODS TO CHOOSE FROM. (ANY YEAR IN TAB. X). Table IX not used. 
Required the Nakshatra current at the ending moment of above Tithi 



By Table VIII (last col.) the sun's long, for Nak 
corresponding to 96 day s of the solar year is . 
By Table V (last col.) ©'s long, for -26 day is ... 

0's long, corresponding to 95-26 days 
• Add Tithi equivalent in days ... 



7-5051 
02 

753 
11*81 

19-34 



By Table III, at 19*34 days of lunation space, the 
Nakshatra current is the 18th, ».<?., Jyeshtha. 
This, then, was the Nakshatra current at the ending 
moment of Ash. Suk. 12, A.D. 484. 

' SECOND METHOD 
We may calculate directly from Tab. XVH-A and C 
(pp. 5*07, 209), 0's long, for 95*26 toys of Solar year, 
9W9°-*54° + •26 €> =91-21°. Add <[ 's-0's long, i.e., No. of 
tithiXl2 =12Xl2° ^144 

Total ... 235-21° 
Thin, by Dye-Tab, is the long, of NaksUira Jyeshtha. 



Third Method by Ta. lb XI, for ending moment op 
Nakshatra. 

Annual correction for Nakshatras for A.D. 484 is that 

for 24-39, i.e., l-79+-03=l-82 (Tab. X and XI). 
The ending moment of No. 18 Nak, in Lunar Ashada Was 
13-95- 1-82= 12-13 davs from the new moon, -32 of 
a day after the mean tithi, whose ending moment is 
11-81 days from New moon. 
The <[ 's anom. then was '32 more than that of the tithi, 
is,, 20-57, for which the Nak. eqn. is-f- 38 (Bye-Tab.). 
The ending moment of the Nak. No. 18, i.e., Jyeshtha, was, 
therefore, -48 + -32 +-38= 1*1 8 or -18 of a day after 
sunrise on the next day after the 21st June. 

Yoga current at ending moment of above tiilii. 
2 X ©'s Longitude as in 1st column 182*42. 
Add. I V-©'b long.^No. of Tithi X 12°= 144° 

Total ... 326 42° 
This, by Eye-Tab., is the long, of Yoga Brahmanv 



[iV. .5.— Readers who have to use this Eye-Table frequently are advised either to 
mounted on cloth or to get a mounted spare copy, prioo four annas.] 



get it 



EYE-TABLE, 



SANKRANTIS, i.e.. (i) MOMENTS OF COMMENCEMENT OF SOLAM MONTHS, (2) LATEST POSSIBLE MOMENT 



Order of Signs of Zodiac or Rasis ... 

Bengal Solar months ... 

Malayalam Solar months ; also names of Rasis ... 

\ 

Degree of Longitude at planet s entry into each sign 


•• 


1 

Vaisakha 
( Mesha 
I Medam 


2 

Jyeshtha 
i Vrishabha 
( Edavam 


3 

Ashadha 
Mithunam 


4 

Sravana 1 
Karkadam 




0° 


30° 


60° 


90° 


Tamil Solar months 


... 


Chittirai 


Vaikasi 


Ani 


Adi 


Moment of Sankranti in days of Solar Year, and decimals of a day 




0-0 


30-9353 


62-3555 


94-0003 


Dp. do. Ghatikas and Palas 




0, 0,0 


30, 56, 7 


62, 21, 20 


94, 0, 1 


English date corresponding to each Sankranti (A.D. 1911) 




Ap. 13 


May 14 


June 14 


July 16 


Lunar Month : each month commences before Sankranti noted in next column. 

Tithis ... 12 3 4 
Tithi equivalent in days ... -98. 1-97 2-95 3*94 


5 

4*92 


(i) Vaitaklm (2) Jyethtlm (3) Aihadha (J.) Sravana ($} 
Tlthi equivalents in days y deeug 
6 7 8 9 10 11 12 13 14 15 

5-91 6'89 .7-87 8*86 9*84 10'83 11-81 12-80 13-78 14*76 *J 


1 

Do. do. Ghatikas, and Palas ... 0, 59, 4 1, 


2 

58, 7 


3 

2, 57, 11 


4 

3, 56, 15 4, 


5 6 

55, 18 5, 54, 


' 7 
22 6, 53, 26 % 



Do. 

Nakshatras 

TOGAS 



do. 



do. 



16 17 18 19 20 21 22 

15, 44, 59 16, 44, 2 17, 43, 6 18, 42, 10 19, 41, 14 20, 40, 17 21, 39, 21 22, 

Order, Names and Longitudes of 



Asvini 


Bharani 


Krittika 


Rohini 


Mrigasira 


Ardra 


VUhkambha 


Friti 


Ayuihmat 


Saubhagya 


Sobltana 


Atiyanda v 


1 


2 




4 


5 


6 


0° 


13° 20' 


26° 40' 


40° 0' 


53*20' 


66* 40' 


Svati 


Visakha 


Anuradha 


Jyeshtha 


Mula 


Pur.Ashad 


r aj>ra 


Siddhi 


Vyabipata 


Variyas 


Pang ha 


Siva 


15 


16 


' 17 


18 


19 


20 


186*40' . 


200° 0' 


213* 0' 


226* 40' 


240 w 0' 


253 * W 



Longitude at Planet's entry into each Nakshatra ; 

aUo longitude, at commencement, of each Yoga. 

Nakshatras 

YOGAS 

Longitude at Planet's entry into each Nakshatra ; 

also longitude, at commencement, of eaek Yoga. 

(Surya Siddhanta.) Moons Equation of the Centre and Moon's Anomaly in Days and Decimals 

03 

•34 

13- 49 

14- 06 
27-21 



*+ 



00 

•00 

13-78 
13-78 
27-55 



•01 

•11 

13-68 
13-87 
27-44 



•02 

•23 
13-59 
13-97 
27-32 



13*40 
1416 
27-09 

Equation for Nakshatras ... '04 
Equation for Yogas ... 03 

(Surya Siddhanta.) 

+•18 + 175 +'17 +16 +15 

358 7 16 

354 343 334 3^7 



Ghatikas 

Days & Gha t. (neg. eqn.) 
Do. do. 



05 

\ -58 
13*30 
14-25 
26*98 

•05 
•04 



•O6 

•69 

13- 20 

14- 35 
26*86 



07 

•81 

13- 11 

14- 45 
26-74 

•06 
•06 



08 

•93 

13- 01 

14- 54 
26-63 



09 

1-04 
12-91 
14-64 
26-51 



10 

1-16 
12-81 
14-74 
1J6-39 

•09 
08 



11 

1-28 
12-71 
14-84 
26-27 

•10 
•09 



12 

1-40 
12-61 
14-94 
26-15 

•11 
•10 



14 

1-64 
12-41 
15-14 
25-91 



15 

1-77 
12-31 
15-24 
25-79 



16 

1-89 
12-20 
15-35 
26-66 



19 

2-27 
U-88 
15 67 
25-28 



21 

11-66 
I5'8d 
250)1 



2a 

321 



13 

1-52 
12-51 
1504 
26-03 

•06 -06 - 07 -08 -09 -10 -11 -12 -13 -14 -15 
•05 -06 -06 -08 -08 -09 -10 -11 -12 -13 -14 
Sun's equation of the Centre and Sun's Anomaly in days of the Solar year and decimals 
+*14 +13 +-i£ +11 +10 + 09 + 08 + 07 + 03 + 05 + 04 + 03 + 02 + 01 00 - 01 ■* 

28 33 38 42 46 50 54 57 61 64 68 71 74 77 80*5 84 
315 310 305-5 301 297 293 289 286 283 279 276 273 269'5 266 263 260 



17 

2-02 
1210 
16-45 
26-54 

•16 
•15 



•18 

2-14 
11-99 
16*56 
25-41 

•17 
•15 



•18 
16 



20 

2-40 
11-77 
16-78 
25-15 

•18 
•17 



(Surya Siddhanta.) 




Moon's Equation of the Centre in Ghatikas and Mtoon's Anoint 



13, 47 



1 

0, 11 
13, 37 



2 

0, 23 
13, 23 



3 

0, 34 
13, 18 



4 

0, 46 
13, 8 



5 

0, 94- 
12, 59 



6 

1, 10 

12, 49 



7 

1, 22 
12, 39 



8 

1, 34 
12, 29 



9 

1, 46 
12, 19 



10. 

1, 69 
12, 8 



Do. 
Do. 



Ghatikas 
Days 
Do. 

29*53059 



(pps. eqn.) 
'do. 



*+ 



(Surya Siddiianla.) 



15, 15 
25, 47 



13, 47 13, 56 14, 6 14, 15 14, 25 14, 35 14, 44 14, 54 15, 
27, 33 27, 22 27, 10 26,59 26,47 26, 35 26, 23 26, 12 26, 
Sun's Equation of the Centre in Ghatikas and Sun's Anomaly in Days. 
... +11 +10J +10 +9 +8 +7 +6 +5 +4 +3 

359 1 11 23 32 39| 46 53 59 64 

354 343 333 321 312 304 297 291 285 279 



15, 25 ; 

25, 35 1 

(Th*i 
27< 



Syn. rno.)=29 d., 12 his. j 44 min., sec. 



Fraction of a day = hours 



Do. 



Do. 



do. 



do. 



=Ghatikas 



do. 



1 

•04 



1 

•02 



27-5546 d.=2,7 d. 13 hrs., 18 min., 37 sec. 
3 4 5 6 7 



Hours as Decimal Fractions of a D 

8 9 10 11 12 13^ 

•08 -12 -17 -21 -25 -29 -33 -37 '42 -46 -50 -64 

29-5306 d. (1 Syn. mo.)-29 d., 31 gh., 50 p. ; 27-5546 d. (1 an. mo.)=27 d., 33 gh., 17 p. Ghatikas as Decimal 

3 ' 3 * 5 6 7 8 9 10 11 12 13 

•03 -05 -07 -08 -10 -12 -13 -15 '17 -18 -20 -22 ! 



31 

-62 



32 33 

•53 55 



34 

•67 



•08 

35 

•68 



36 

•GO 



37 

•62 



38 

•63 



39 

•66 



40 

•67 



41 

•68 



42 

•70 



43 

•72 



EYE-TABLE. 



233 



-AT EST POSSIBLE MOMENTS OF COMMENCEMENT OP LUNAR MONTHS (Surya Siddhanta), (3) Longitudes of Rasis. 



3 

Ashadha 


4 

Sravana 


5 

Bhadrapada 


6 

Asvina 


7 

Kirttika 


8 

Margasira 


Pausha 


10 

Magha 


11 

Phalguna 


12 
Chaitra 




Mithunam 


Karkadam 


Simham 


Kanni 


Tulam 


Vrischikam 


Dhanus 


Makaram 


Kumbham 


Minam 




60° 


90° 


120° 


150° 


*0° 


210° 


240° 


270° 


300° 


330° 




Ani 


Adi 


Avani 


Purattasi 


Aiipasi 


Kartigai 


Margali 


Tai 


Masi 


Panguni 




62-3565 


94-0003 


126-4755 


156-4942 


mms 


216-8289 


246-3192 


275-6369 


305-0850 


334-9053 


365*2688 


62, 21, 20 


94, 0, 1 


125, 28, 32 


166, 29, 39 


184,66, 8 


216, 49, 44 


246, 19, 9 


275, 38, 13 


305, 6, 6, 


334,54, 19 


365, 15, 32 


June 14 


July 16 


Aug. 16 


Sep. 16 


Oct. 17 


Nov. 16 


Dec. 15 


Jan. 14 


Feb. 12 


Mar. 13 





(£) Ashadlm {4) Sravana (5) BJwdrapada (6) Asvina (7) Mamilta \S) Margasira (y) Pausha (10) Magha {11) Phalguna (12) Chaitra {IS) CTiaifrro 
thi equivalents in days, decimals of a day, Ghatikas an* Balas. (increase of Anomaly). 

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 28 29 30 
10-83 11-81 12-80 13-78. 14-76 15-75 1673 17*72 18-70 19'69 20'67 21-65 22-64 23-62 24-61 25-59 26*68 27-56 28-55 29-53 *01 1*00 1*98 

5 6 7 8 9 10 11 12 J3 jf£ 15 30 tithis 1 Anom. mo. 

55, 18 5, 54, 22 6, 53, 26 7, 52, 29 8, 51, 33 9, 50, 37 10, 49, 40 11, 48, 44 12, 47, 48 IB, 46, 51 14, 45, 55 29, 31,50, 27, IB, 17, 

(Increase of anomaly) 

20 21 22 23 24 25 26 27 28 29 30 28 29 30 

41,14 20,40,17 21,39, 21 22,38, 24 23,37,28,21,36,32 25, 35, 36 26, 34, 39 27, 33, 43 28, 32, 46 29,31, 50 0,0,26 0,59,29 1,58,33 

, Names and Longitudes of Nakshatras and YOGAS. 
ini Mrigasira Ardra Punarvasu Pushya Aslesha 



igga 
0' 



SobJmm 
5 

53 w 20' 



Atiganda 
6 

66° 40' 



Suhinnan 
7 
80° 0' 



Dhriti 
8 

93° 20' 



Sula 
9 

106° 40 



shtha Mula Pur.Ashada Utt.Ashada Sravana 



riyaj 
18 

Q 40' 



Paiigha 

19 
240 w 0' 



&iva 
20 

253*' 20' 



Siddha 
21 
266 u 40' 



Sadhya 

23 
280° 0' 



Magha 


Pur. Phalguni 


Utt Phalguni Hasta 


Chitra 


Qanda 


Vriddhi 


Bhruva 


Vyaghata 


Barshana 


10 


11 


* 12 


13 


14 


120 Q 0' 


133<> 20' 


146 J 40' 


160° 0' 


173° 20' 


Sravishta 


Satabhishaj Pur. Bhadr. 


Utt. Bhadr. 


Revati 


Sublia 


Sukla 


Brahman 


Indra 


Vaidhriti 


23 


24 


25 


26 


27 


293° 2(P 


306° 40' 


'320° 0' 


333° 20' 


346° 40' 



maly in Days and Deoiinals of a Day. 

19 20 21 -22 '23 

2 27 2-40 2-53 2-0 7 2-80 

11*88 11-77 11-66 11-55 11 43 

15-67 16-78 15*89 16'00 16-12 

25-28 26*15 25-02 24*89 24-75 

•18 
•17 



•17 

2-02 
1210 
15-46 
26-54 

•16 
•15 



18 

2-14 
11*99 

16*56 
25-41 

•17 
15 



•18 
•16 



•19 
•18 



•20 
•19 



•21 
•20 



he Solar year and decimals of a day. 

+ 03 + 02 + 01 00 --01 - 02 - 03 

71 74 77 80*5 84 87 90 
273 269*5 266 263 260 257 254 



(♦The signs -and + are to be applied to the equation in heavy type and not to the anomaly.) 

•24 -25 26 -27 '28 29 30 31 32 33 -34 -35 *36 37 38 *39 -40 *41 

2-94 3*08 3-23 3-38 3*63 3-69 3*d6 4*01 4-19 4'37 4*66 4*76 4*98 5'2l 6-48 578 6*14 6*70 

11*31 11-19 11-07 1094 10-81 1067 10-53 1038 10'23 10*07 990 9'7l 9*5.1 ■ 9*30 9*06 8*78 8-43 7*90 

16*24 16*36 16-49 16*61 16*75 1688 17*03 17*17 17*33 17 49 1766 17*84 1803 18-25 18-49 1877 19*12 19-65 

24*61 24-47 24-32 24*18 24*02 23-87 23-70 23 54 23*36 23*18 22-99 22 79 22-58 22*34 22*08 21-73 21*41 20*86 

. -22 -23 24 -25 -26 *27 -28 -29 -30 -30 -31 -32 -33 -3,4 - 35 *36 -37 -38 

•21 -21 -22 -23 -24 -25 -26 -27 *27 ' *28 *29 *30 *31 -32 *33 *34 -34 -35 

(The anomalies are entered in ordinary type and the equations, with appropriate signs, in heavy type.) 

• 04 - 05 - 06 - 07 - 08 - 09 -10 -11 - 12 -13 -14 - 15 -16 -17 -175 -18 

93*5 97 100 103 107 111 115 119 123 128 lp2 138 145 154 160 168 

250 247 244 240 237 233 229 225 221 216 211 206 199 190 183 176 



thatikas and Moon's Anomaly irf - Days and Ghatikas. (• The signs - and + are to be applied to the equation and not to the anomaly.) 



7 

1, 22 
12, 39 



8 

1, 34 
12, 29 



9 

1, 46 
12, 19 



10. 

1, 59 
12, 8 



14, 54 15, 4 16, 15 
26, 12 26, 25, 47 

Anomaly in Days. 

+5 +4 +3 

63 59 64 

291 285 279 



25 
35 



11 

2, 11 

a, 58 

15, 36 
25, 22 



12 

2, 24- 
11, 46 

15, 47 

25, 9 



13 14 

X~3?^"ZT5T 
11, 35 11, 24 



15, 68 
24, 66 



16, 10 

24, 42 



15 

3, 5 
11, 12 

16, 22 
24, 28 



16 

- 3, 20 
10, 59 

16, 34 
24, 14 



17 

3, 3 5 
10, 46 

16, 47 
23, 58 



18 

3, 51 
10, 32 

17, 2 

23, 42 



19 

4, 8 
10, 17 

17, 16 

23, 25 



20 

4, 26 
10, 1 

17, 33 

23, 7 



21 

4, 46 
9, 43 

17, 60 

22, 47/ 



22 

5, 8 
9, 22 

18, 11 

22, 25 



23 

5, 34 
8, 69 

18, 35 
21, 59 



24 

6, 8 
8, 26 

19, 7 
21, 25 



25 

7, 18 
7, 20 

20, 15 
20, 17 



(The anomalies are entered in ordinary type and the equations, with appropriate signs, in heavy type. Reverse Sign for Yogas.) 



+2 

70 
274 



+ 1 

75 
269 





80 
263 



-1 

86 
258 



-2 

91 

252 



-3 

97 
247 



-4 

102 
241 



-5 

108 
235 



-6 

115 
229 



-7 

122 
222 



-8 

129 
215 



-9 

138 
205 



-10 

.150 
193 



-101 

160 
183 



-11 
167 
177 



as Decimal Fractions of a Day. 365-25876 d. (1 Indian Sol. Year)=365 d., 6 his., 12 min., 37 sec. 



Minutes 



9 10 


11 


12 




14 


15 


16 


17 


18 


19 


20 


21 22 


23 


14 


29 


44 










7 -42 


•46 


•50 


•64 


•58 


•62 


•67 


•71 


•75 


•79 


83 


•87 *92 


•96 


•01 


•02 


•03 










i., 17 p. Ghatikas as Decimal Fractions of 


a Day. 


365-25876 d. (1 Indian Sol. Year)=365 d., 15 gh., 32 p. 














J 10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 22 


23 


24 


25 


26 


27 


28 


29 


30 


,6 -17 


•18 


•20 


•22 


•23 


•25 


•27 


•28 


•30 


•32 


•33 


•35 *37 


•38 


•40 


•42 


•43 


•45 


•47 


•48 


•60 


9 40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 52 


53 


54 


55 


66 


57 


58 


59 




>5 -67 


•68 


•70 


•72 


•73 


•76 


•77 


•78 


•80 


•82 


•83 


•86 '87 


•88 


•90 


•92 


•93 


•95 


•97 


•w 


••• 



INDEX. 



^.—References to the Text are by Section in AmUe numerals, not by page, unless the page is specially indicated ; 
similarly, references to the Tables are by the Boman number of the Table (and occasionally by page, which is 
then specially indicated). Thus " 2X5 " means u Section 215 of the Text " and " II " means " Table II Arabic 
numerals placed between brackets (except when a page of the Text is indicated), refer to the numbers of sub- 
* paragraphs or sub-entries. Thus " 112 (16)", " XIII-A (82) " XIV (57)," I .(15)". The names of (12) signs of the 
Zodiac, (15) Tithis, (27) Nakshatras, (27) Yogas, (8) Karanas, (60) years in Jupiter's Cycle (Northern and Southern 
Systems), places whose latitude and longitude are given in Tables XIII and XIII-A, festivals noted under tithis, 
(21) eras noted under Sec. 112 etc., etc., have all been carefully indexed by references to Section, Table and 
sub-number. 



it 



Actual moment of New- 
Moon • 

Aden 

Adhika months, investiga- 
tion of ... 
limits of... 
system ex- 
plained ... 
Adi, Tamil solar month.... II, 
Adoni 
Africa 
Akbar 
Ahas 

Ahmadabad 
Ahmadnagar 

Aippasi, Tamil soiar 
month II, 

Aj& Ek&daSi 

Ajmere 

Akola 

Akshaya, or Kshaya, in 
Jupiter's cycle ... 

AJcyab 

Alleppey ... 
Alwar 

Amalakt Ekadast 
Am&nta system 
Am&v&syfi, (Bahula Pan- 
chadasi, Tithi 15),.. 



Oh. Ill, 9-15 
XIII-A (1) 

151, 267-275 
II 

18-34 
VIII, X, XII, etc. 
XIII-A (62) 
86 

112 (21) 
57, 58 
XIII-A (28) 
XIII-A (29) 

VIII, X, XII, etc. 
115, p. (49) 
XIII-A (2) 
XIII-A (25) 

1(60), XIV (33) 
XIII-A (44) 
XIII-A (130) 
XIII-A (136) 
115, p. (49) 
32 

32,115, p. (53) 



A— (contd.) 

Amherst 
Amli year 
Amraoti 
Amritayoga 
Amritsar 

Anala, or Nala, in Jupiter's 
cycle ... 

Ananda in Jupiter's cycle.. 
Ananta Chaturdast 
Angirasa, in Jupiter's cycle 



XIII-A (45) 
112 (11) 
XIII-A (26) 
54 

XIII-A (85) 

1(50), XIV (28) 
I (48), XIV (21) 
115, p. (51) 
I (6), XIV (39) 



Anhilwad ... XIII, pp. 171-176, 

XIII-A (108) 

Ani, Tamil solar month . II, VIII, X, XII, etc. 
Annual correction ... 263 ; XI 

„ equation for 

planets ... XVII 
v ii moon ... H7 (5) 

Anomalistic month ... 112, 250 

,i year ... 4,252 

Anomaly and equation, 

Moon's ... IX-a to/, XVI-B 
„ Sun's and Moon's ... 9, 15, 94, 212, 

250-253 

Anur&dh& (Nakshatra No. 17), III, XI, XVIII, 

Eye-Table. 

Aparst Ek&da&t ... 115, p. (49) 

Apar&hna ... 113 (5) 

Arapaksha same as krishna 
paksha, which see. 

Apogee ... 198,199 



INDEX. 



XVII 

112 (15) 
28, 296 
54, 115, p. (53) 



A — (amtd.) 

Apsides, Planets' line of ... 
Arabi San ... 
Aries ... 
Ardhodaya ... 
Ardrft (Nakshatra No. 6)... Ill ; XI, XVIII, 

Eye-Table. 

Art de verifier les Dates . . . 
Arunodaya . 
Arya Siddh&nta 
Ash&dha, lunar month . . . 
Ashtamt 

ASleshfi, (Nakshatra No. 9) 



95, 96 
113 (a) 
2 ; II, VI, VII, X 
II 
II 

III, XI, XVIII, 
Eye-Table. 

Astronomical commence- 
ment of the solar month. 142 
Astronomica' constants ... 1 
Asvina, lunar month ... II 
Asvin&diyear ... 112(12) 

Asvint, {Nakshatra No. 1), III, XI, XVIII, 

Eye-Table. 

Atiganda (Yoga No. 6) ... Ill, XI, XI-A, 

Eye-Table. 

Avani, Tamil solar month. II, XII, XIII, 

XVIII. Eye-Table. 
Avani Avittam .. 114 

Aquarius, sign of the 

Zodiac ... 296 
Ayushmat (Yoga No. 3) ... 51, 52 ; III, XI 

XI-A, Eye-Table. 



Badi - krishna paksha . . . 
Bahudh&nya, in Jupiter's 

cycle 
Bahula paksha 
Balasore 

B&lava (Karana No. 3) ... 
Bangalore 

Banija ( Karana No. 7) 
BanktLra 



33 

1(12), XIV (45) 
32 

XIII-A (5) 
III 

. XIIL-A (131) 
14, III 
XIII-A (6) 



B — (contd,) 



Baranagar 
Baroda 



Barsi 
Batala 

Bava (Karana No. 2) 
Bassein • • 

Belgaum XIII, pp. 1 

Bellary 
Benares 

Bengal sol ar dates 



Bengali San 
Bettiah 

BhadrA (Karana No. 8) ... 
Bhadrapada, lunar month . 

Bhagalpur 

Bharanl (Nakshatra No. 2) 

Bharatpur 
Bhatpara 

Bh&va, in Jupiter's cycle ... 
Bhaskara 

Bhlshma panchaka vrata . 
Bhiwani 

Bhopal ... 
Bhuj 
Bija 
Bikaner 
Bodinayakanur 
Bombay 

Brahma's system 
Brahman (Yoga No. 25) 

Broach 
Burdwan 
Burhanpur 



Xin-A (19) 
• XIII, pp. 165-170, 
XIII-A (107) 
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„ for the sun's 

tropical longitude 63 (3), 77 

„ negative ... 81 
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and lunar eclipses are 
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Dakshinayana San^ranti, the Kal- 
kata Sankranti (90° sun's lone.) 
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Sun at this point turned South- 
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cycle.. I (56), XIV (29) 
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„ Tables 

Ecliptic 

Ek&da&t ... 
Ellore 

Encyclopaedia Britannica. 
Ephemeris 

Epigraphia Indica 

Equation, moon's annual . , . 

„ sun's, of the 
centre ... 
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„ • positive 
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Eras 

European Calendar 

Evection, moon's 

Expired years 

Expunction of Tithis 

of lunar month 

of years of 
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Eye-Table 
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Fasli year ' ... 112.(12) 

„ Madras ... 12(13) 
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Garden Reach 
Garga's system of Nak- 
shatras ... 
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Gemini, sign of the Zodiac.. 
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Gregorian Calendar 
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XIII-A (90) 
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XIII-A (19) 
X11I-A(58) 
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Harshana, (Yoga N o. 14). . . 


III, XI, 


Eye-Table. 


Harsha K&la Era 


112(16) 


Hasta (Nakshatra No. 13) 


111, XI, XVIII, 




Eye-Table. 


Heliacal rising of the moon. 


127 


» Jupiter ... 


104 


Hemalamba, in Jupiter's 




cycle ... 


I (31), XIV (4) 


Henzada 


XI1I-A (47) 


Hijra 


123 


Hoogly •** 


XIII-A (13) 



Intercalation of months 
Indore 

Indra (Yoga No. 2(3) 
Isvara, in Jupiter's cycle 



Jacobi, Professor 
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182 
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. XIII, pp. 171-176, 
X11I-A(118) 
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,.. I (11), XIV (44) 
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Jantris 

Jaya, in Jupiter's cycle 
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Jehlum 
Jervis 

Jhang-Maghiana 

lovian cycle, years, and 
months * ...Chap. XIII, 97- 106 

Jubbulpore ... XIII-A (52) 

Jullunder ... XIII-A (95) 

Jamad-al-akhir or Jamad- 
us-sani, Muhammadan 
month 

Jamad-al-awwal, Muham- 
madan month 
Junagarh ■• ... 
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Jupiter 
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XVII, XVIII 


Jyeshtha, lunar month ... 


II, VIII, X, etc. 


J y eshtha (Naksha tra N o. 1 8). 


Ill, XI, XVIII, 
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^VJLii, PP« lOO IOO 


rva.ja.cnun £*ra ... 


1*19 H\ 


^att Ira li Warrpn^c 


279 


K41avnkta in luoiter's 


I (52), XIV (25) 


cycle 


Kaliyuga ... 


112 (1) 


K&mada, or Kamika 




Ekadasi ... 


115, p.( 49) 


Kamptee 


XIII-A (53) 


Kanauj 


" 112 (16) 


Kanjanur panch&ngam . . . 


168 


Kany&, R&si 


Eye-Table. 


Kapila Shashthi 


54, 115, p. (48) 


Karachi ... 


XIII-A (103) 


Karnal 


XIII-A (94) 


Karana 


55— 56 ; III 


Karttigai, Tamil solar month, Eye-Table. 


Karttika lunar month 


II, VIII, X 


Karttik&di system of 


108, 111 


citation 


Kashmir ' 


XIU-A (127) 


Kasur 


XIII-A (96) 


Kataka, Rasi ... 


Eye-Table. 


Kathiawar , ... 


XIII-A (112) 


Katilava (Karana No, 4) ... 


IU 


Khara, i n J upi ter's cycle , . . 


1(25), XIV (58) 


Kielhorn, Dr. F. 


105, 112(19), 


115, p. (46) 


Kllaka, in Jupiter's cycle.. 


I (42), XIV (15) 


Kimstughna, (Karana No. 1) 


III 


Koj&gart pflrnim& 


115, p. (52) 


Kolar 


'XIU-A (182) 


Kolhapur 


XIII-A (13) 


Kollam 


105, 112 (5), 139 


Kotah 


XIII-A (18) 


Krishnagar 


XUI-A (18) 
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Krishna paksha 


32 


Krittika,, (Nakshatra No.3). 


III, XI, XVIII, 




Eye-Table. 


Krodhana, in Jupiter s 


cycle ... 


I (59), XIV (32) 


Krodhi, in Jupiter's cycle... 


1(38), XIV(Il) 


Kshaya months 


20, 29 ; 


> 


Chap. XXIX 


„ tithi 


151 


„ years ... 


101 ; XIV 


„ in Jupiter's cycle.. 


I (60), XIV (33) 


Kumbakonam 


I XIII-A (78) 


Kumbha, R&§i 


Eye-Table. 


Kftrma jayantl 


115, p. (52) 


Kurnool ... 


XIII-A, (69) 


Id 

Lagna ... 


71—76 


Lahore ...XIII, pp. 177-182, 




XIII-A (96) 


Lakshmana Sena Era 


112 (19) 


Lali t& panchaml 


115, p (47) 


LankA 


130 


Largeteau 


246, 247 


Lashkar 


XII1-A(H7) 


Latitude, considered in Sunrise tables 68 


„ of planets, 


289, 291, 293 


Leap year, English 


214 


„ Indian ... 


295 (9) 


„ Muhammadan, 


123, 125; 


XV, Expln. para. 4 


Leo, sign of Zodiac 


296 


Longitude, variation in 




time caused by terrestrial 


62 


„ of planet ... 283; XVII, XVIII, 




Eye-Table. 


Ludhiana 


XIII A (97) 


Lunar acceleration 


159 


Lunar cycles * .Chap.XXV,226-228 


„ eclipses 


89 


„ months 


18—34 


„ Tithis 


150—173 
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Lunation 

" Luni-solar " justification 
of name ... 

Luni-solar year 



M 



151 
151 

113 (3) 



...XIII, PP. 159-164, 
XIII-/ 



„ Fasli 

„ standard time 

Madura 



Madhyahna 

Madras Wl-A (70) 

112 (14) 
160 

XIII, pp. 153-1 58, 
XIII-A (71) 

MaghA, (Nakshatra No. 10,) HI, XI, XVIII, 

Eye-Table. 

Mftgha, name of lunar 

month ... II, X, etc. 

Makara,R^i , ... ^abto. 

MAhratta Str San Era ... ( 1 

Mahratta Raja Saka Era. 112(20) 



XIII, pp. 153-158 
XIII-A (184) 
138 
112 (5) 
112 (3) 
XIII-A (120) 
XIII-A (77) 
XIII-A (19) 



Maisur 
Malar Kotla 
Malaya-lam Dates 
Era 

Malava Era 
Mandasar 
Mangalore 
Maniktala 

Manmatha, in Jupiter's 
cycle ... 

Mannargudi 

Maranayoga ••• 
Margali, Tamil solar 

month ...II, VIII, XIL XIII, 
XVIII, Eye-Table. 
MargaSira, Lunar month... II, VIII, X 

Mars, superior planet .>. 288 
Mean motion of planets ... XVII 
Masulipata'm — XIII-A (67) 

M&Si, Tamil solar month... II, VIII, XII, XIII, 

XVIII, Eye-Table 
Mathura ... XIII, pp. 177-182 
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XIII-A (78) 
54 
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Mattancheri 

Mayavaram 

Mean anomaly 

Mercury, superior planet. 

Meridian 
Mpsha Sankranti 
Midnapore 

Mlna, Raii 

Mitbila ... 

Mithuna, R&Si 

Mftla (Nakshatra No. 19) . . . 

Multan 
Murshidabad 
Muzaffarpur 
Monghyr 

Month, commencement 

of solar... 



XIH-A (128) 
XIII-A (78) 
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XIII-A (H) 
Eye-Table. 
112(19) 

Eye-Table. 

Ill, XI,XVI11, 
Eye-Table. 

XIH-A (98) 
XIII-A (16) 
XIII-A (17) 
XIII-A (15) 
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lunar in relation to solar months 

Chap. V, 18-84 



length of sy- 
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it 

Moon, 
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263 
12 
159 
IX 
82-96 
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sidereal 
anomalistic 
acceleration 
„ anomalies 
„ eclipses 
„ longitude 

„ mean anomaly ...11, 118, Chap. XIII, 

194-212, 250, 251 

„ synodical month ... ? 
Moulmien ... XIII-A (45) 

Mriga6ira(Nak- 112 (13), Illf^I, 

shatra No. 5). XVIII, Eye-Table. 
Muhammadan Calendar . . Chap. XVIII ; XV 
Months . . 126 
Era ... 128 
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Nfkli 
Nadiad 

Naga (Karana No. 59) 

Nagapanchami 

Nasrerkoil 



130 

XIII-A (35) 
III 

115, p. (47) 

. S v.^„ ... XIII-A(130) 

Nagpur ...XIII, pp. 165— 170 

Nakshatras ... 35, 46 ; III, XI, 

XVIII, Eye-Table. 
Nandana,.in Jupiter's cycle I (26), XIV (59) 



Paksha 
; Pala 

i Palamcottah 
Panchaml 

Panchangam, Kanjanur 



Nungambaukam 
Mr. Srauti's 
Tiruvadi... 



32 
180 

XIII-A(79) 
115, p. (47); II 
168 
168 



Narayanganj 
Nasi k 

Nautical Almanac 
Navagrahas 
Navami 
Navamsas 
Nell ore 

Nepal (Nevar Era) 
NVw year day 

„ Bengal Fasli .., 
„ Dakhan Fasli ... 
„ Kollam Era 
„ Lunar New year 
Mahratta Raja 
Saka Era ... 
,,. Mahratta Sur 

San 
„ Saka Era 
„ Vikrama Era .., 

Nija. 
Nistta 

Node, moon's (RAhu and 
Ketu) ... 

Planets 



XIII-A (58) 
■XIII, pp. 165—170 
9,116,121 
281 

. II 

296 

, XIII, pp. 159— 164 
112(17) 

112(12). 
112 (13) 
112(5) 
115,p(46) 



112(20) 

112(15) 
112 (4) 
112 (3) 
19 

118.Cc) 
281 

289 ; XVII 



80 

Pandharpur ... XIII-A (40) 

Panguni, Tamil solar 11, VIII, XII, XIII, 
month ...XVIILEye-Table. 
Panipat ... XIII-A (94) 

I Parabhava, in Jupiter's 
j cycle ... I (40), XIV (13) 

I Papanasinl ... 115, p. (50) 

' Paridh vi, in Jupiter's 
! cycle ... I (46), XIV (19) 

Parigha (Yoga No. 19) ' ...III, XI, Eye-Table. 
Patan ... - XIII-A (108) 

Parthiva, in Jupiter's 
cycle 

Patiala 
Patna 

Pausha, lunar month 



Peshawar 

Phalguna, lunar month ... 

Phalguni, Pftrva and 
Uttara (Nakshatras Nos. 
11 and 12) 



1(19), XIV (52) 
XIII, pp. 177—182 
XIII, pp.171— 176 
II, VIII, X, 
Eye-Table. 
XIII-A (84) 
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Eye-Table, 

III, XI, XVIII, 
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l insternisse ... 95 
°nssa ... 112(11), 144(1) 

...XIII, pp. 171-176 



Oudh 



Pingala, in Jupiter's 
cycle .. 

Pisces, sign of Zodiac ... 

Planets 284— 295; XVII, XVIII 

Planetary Tables, Chap. XXX, 276—280 ; 

XVII, XVIII 

Plava, in Jupiter's cycle . . I (35), XIV (8) 
Plavanga, in Jupiter's 

cycle ... 1(41), XIV (14) 
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Poona 

Pope Gregory XIII 
Porabander 

Prabhava, in Jupiter's cycle 
Pfadosha 

Prajftpati, in Jupiter's cycle 
Pramadicha, in Jupiter's 

cycle (Southern system)... 
Pramadin, in Jupiter's 

cycle (Northern system)... 

Pramathi, in Jupiter's 
cycle .. 

Pramoda, in Jupiter's cycle 
(Northern system)... 

Pramoduta, in Jupiter's . 
cycle (Southern system). . . 

Pratahkala 

Prathamft 

Pratipadft 

Precession 



XIII, pp.165— 170 
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XHI-A(112) 
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I (5), XIV (38) 
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the equi 
noxes 

Prlti (Yt>ga No. 2) 
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Punarvasu (Nakshatra 



1(47) 
XIV.(20) 
I (18), XIV (46) 
XIV (37) 

1(4) 
113 (1) 
II 

115, p. (46) ; II 
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No. 7). 

Purattasi, Tamil solar 
month ... 

Pftrnim&nta system 

Pfcrva Ash&cM (Nak- 
shatra No. 20) ... 

Pftrva Bhadrapada (Nak- 
shatra No. 25) 

PArva Phalgunl (Nak- 
shatra No. 11). 

Pushya (Nakshatra No. 8).. 



Q 



.III, XI, Eye-Table. 
XIII-A (129) 

III, XI, xvrii, 
Eye-Table. 



II 

32, Chap. XIV, 
107-111 

III, XI, XVIII, 
Eye-Table, 

III.XI, XVIII, 

Eye-Table. 

Ill, XI, XVIII, 
Eye-Table. 

Ill, XI.XVI1I, 
Eye-Table. 
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(see Kollam) 



Rahu, moon's ascending 
node ... 

Raichur ••• 
Raipur 
Rajahmundry 
Rajap&layam 
Raja Saka Era 
Rajkot 
Rajshahi 

Rakshasa, in Jupiter's cycle 

Raktaksha, in Jupiter's 
cycle ... 

Rama navami 
Ramadasa navaml 
Rameswaram 
Rampur 
Rampur Boha 
Ranchi ••• 
Ranga panchaml 
Rangoon 
Raii 

Raudra, in Jupiter's cycle. 
Rawalpindi ... 
Revati (Nakshatra No. 27) 

Rewa 

Rewari ••• 
Ritu, one 'of kx Seasons, each con- 
sisting of two months, into which 
the year was formeily divided. 
They are at present Viuania 
(Mesha and Vrishabha), 6M»hma 
(Mithuna and Kataka), 
(Eimha and Kanya). Saw* (Tula 
and Vrisoaika), Bmmta (Dna- 
nus and Makara), SUira (Kum- 
bha and Mina.) 

Rohini (Nakshatra No. 4)... 
Rohtak 

Rudhirodgari, in Jupiter's 
cycle ... 

Jupiter's 
cycle ... 
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XIII-A (61) 
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XIII-A (141) 
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XIII-A (22) 
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Eye-Table. 
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III, XI, XVIII, 
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XIII-A (100) 

I (57), XIV (80) 
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Sftdhya (Yoga No. 22) ... Ill, XI, Eye-Table 



Sagittarius, sign of Zodiac 
Saka Era 

Sakuni (Karana No. 58) ... 
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Samjava 

Samvatsara, J upiter's 
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„ Mesha 
Saptami 

Saptarshj, Era ... 

Sarvadh&ri, in Jupiter's 

cycle ... 
Sarvajit, in Jupiter's 

cycle ... I (21V XIV (54) ! 
Sftrvari, in Jupiter's 

cycle 

Sasaram 
Satara 
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II 

112(3) 
I (22), XIV (55) 



I (84), XIV (7) 
XIII-A (24) 



Satabhisaj (Nakshatra 

No. 24)... 
Saturn, superior planet ... 

„ mean motions 
SaubhAgya (Yoga No, 4)... 

Saugor 

Saumya, in Jupiter's cycle. 

Sd.yfi.hna 

Schram, Dr. 

Scorpio, sign of Zodiac ... 
Sewell and Dikshit's 
"Indian Calendar" ... 

Shahabad 

Shas^hl 

Shash#iiam§a 

Shikarpur 

Sialko^ 

Siddha (Yoga No. 21) ... 
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